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The following School-Books, hitherto published hy Mylea 
MacpJiailf are note published by Oliver and Boyd, 
Edinburgh; Simprin, Marshall, and Co., London. 



CHRISnSON'8 FRENCH CLASS-BOOKS. 

2Ut Edition^ ISmo, Is. id. lound, 

AN EASY GRAMMAR of the FRENCH LANGUAGE, 
with KxERCisES and DiALoauES. By John Curistison, 
Teacher of Modem Languages in the Dundee Public Seminaries. 

This work was compiled for young beginners, and for those 
who have not time to go through a more extended course. It 
contains all the useful Rules of Syntax, accompanied with 
namerous Examples. 

Also, Key to the Work, ScL 



lA Edition^ ISmo, Is. id. bound, 

CHRISTISON'S RECUEIL DE FABLES ET CONTES 
CHOISIS, k rUsage de la Jeunesse. 

This work is intended as a sequel to the author's Grammar ; 
it leads the scholar gradually from the simplest to the more 
difficult style of French Composition. A cojuous Vocabulary 
is added, embodying every word contained in the Grammar. 



Sth Edition, fet^. 8t», 2s. Bd. hound, 

CHRISTISON'S FLEURY'S HISTOIRE DE FRANCE, 
RACONT^E X LA JEUNESSE. With Translations 
of the more difficult and idiomatic Passages. 



18mo, 72 pages, 6d, New EdiHon, 

FIRST LESSONS in ENGLISH GRAMMAR ; for the 
use of Junior Classes. By George Hae, Master of one 
of the Burgh Schools of Stirling. 

The Compiler has been particularly anxious to adapt this little 
Book to the capacities of young children. He has therefore 
excluded whatever did not appear absolutely necessary in exhi- 
biting the most hnportant principles of our language ; and has 

Rules a very great number of 
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NEW WOBES AND NEW EDITIONS 

PUBLISHED ET OLIVES AlTD BOTD, EDINBUSOH; 
aiMPKIN, MABSHALL, AND CO., LOM)OH. 



Now ready^ price If.; or mounted on BoUUr^ 1#. 8(L 

LESSONS FROM DR M'CULLOCH'S FIRST READ- 
ING-BOOK, Printed with Large Typ«, in a Series of 
Ten Sheets, for Hanging on the Wall. 



NEW AND GREATLY IMPROVED EDITIONS OP 
DB M'CULLOCH'B BEADINQ -BOOKS FOB SCHOOLS. 

The PublisTiers confidently invite the attention of Teachers to the 
New Editions of these works, in the beliff that, after the thorough 
revision to which they have just been s^i^jectcd hy the Author ^ they 
toill he found to he in all respects adapted to tlie present advanced 
state of Education, 

NEW LATIN CLASS-BOOK FOR SCHOOLS. 
Now ready, \2mOy 3«. howndf 

VIRGIL: With Vocabulary, Notes, and Memoir. By 
William M 'Dow all. 

" It is a very good school-book, neatly and clearly printed, and con- 
taining that nioiltTiite and reasonable amount of help which learners 
ought to receive." — EnglUh Churchman. 

By the same Author, 

C£SAR: With Vocabulary, Notes, Map, and Historical 
Memoir. H'ew Edition. 12n»o, 3s. bound. 



NEW HISTORICAL CLASS-BOOK FOR SCHOOLS. 
J%ut published, Ato, As. 6d. bound, 

fi ENEALOGICAL AND HISTORICAL DIAGRAMS, 
.1 illustrative of the History of Scotland, England, 
France, and Germany, from the Ninth Century to the Present 
Time. By William Graham, LL.D., Teacln r of History in 
the Scottish Institution, Moray Place, Edinburgh. 

"The tables are very carefully compiled and neatly printed, and can 

scarcely fail to siipply a want which every btudtnt of history must 

have repeated Iv tt^lt." — Sp^cuuor. r , . , ^ , 

[(.ntttuuu'il at thf etui nf the Bnok. 
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SENIOE CLASSES. 
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HENET G. C. SMITH, 

TEACHEI^ OF ARITHMETIC AND MATHEMATICS, 
GEORGE HERIOT^S HOSPITAL. 



^0ttrf|[ ^iitlau. 
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EDINBUEGH : 
OLIVER AND BOYD, TWEEDDALE COURT. 

LONDON : SIMPKIN, MARSHALL, AND CO. 

1863, 



Price 2s. bounds— Answen to Ditto, Od. 



Now ready ^ a New Edition of 
PRACTICAL ARITHMETIC for JUNIOR CLASSES. 

Sr HENRY a. C. SMITH. 



Price 6d.— Answers to Ditto, 6d. 




EDnTBUBGH : 

PRIimSD BT OLrVHB AWD BOTD, 

TWBBDDALB COUBT. 



This Mannal, which is a Sequel to Practical Arithmetic for 
Junior Classes j is intended for the use of those who have mastered 
the Fundamental Rules in Simple and Compound Numbers. 
Considerable space, in accordance with the importance of the 
subject, has been devoted to the explanation of Fractions ; and 
the other branches also have been illustrated with a view to 
practical instruction. The Exercises, which are copious and 
original, have been constructed to combiae interest with utility. 
They are arranged in distinct Sections, and are accompanied 
with Ulustrative Processes. As the work is essentially prac- 
tical, the explanatory remarks in elucidation of the various 
processes are more of an applicate than an abstract character. 

The Answers to the Exercises in this Manual are published 
in a separate form. 
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Z. MONET. 

MONEY OF ACCOUNT. 

4 farthings = 1 penny d. 
12 d. z= 1 shiUmg s. 

20 8. =1 pound JB. 

d. for denarius: s. for solitbu: 
£ for libra. 

DECDfAL COINAGE. 

10 mils, m. =1 cent & 

10 c =1 florin JL 

10 fl. =1 pound £. 

COINS IK OIBCULATION. 

Gold. Sovereign, £1 ; HaJf-soo. 10s. 
1969 sovereigns are coined out of 40 Ibi 
troy of sterling gold. 

SiLVXB. Grown, 6s. ; Hf.-cr, 28. 6d. ; 
Florin, 2s. ; ShUling, Is.; Sixpence, 6d.; 
Oroat,4d.;Threepenee,Sd. 66 shillings 
are coined out of 1 lb. troy of sterling 
silyer. 

Bbonze. Penny, Id. ; Halfpenny, \d,\ 
Farthing, ^. In 100 parts of the bronze 
metal for these coins, there are:— 95, 
copper; 4, tin; and 1, zinc. To 1 lb. 
avoir, there are :— Of pennies, 48 ; of 
halfpennies, 80; of fiiirthings, 160. 



OBSOLETB OOmS. 

Tester, 6d.; Dollar, 4/6; Noble, 6/8; 
Seven Shillingpiece; Angel, 10/; Half- 
guinea, 10/6; Mark, 13/4; Pistole, 16/; 
Guinea, 21/; Garolus,23/; Jacobus, 25/; 
Moidore, 27/ ; Joannes, 86/. 

The denominations of SooU Money 
are one-twelfih of the value of the cor- 
responding names in sterling: thus, 

£1 Scots = 20d. sterling. 
Is. J' = Id. » 
lmark# = is^d. it 



ZZ. WEZOBT. 

The Act 5* Geo. IV. cap. 74, 
which established the Impesial 
Weights and Measures, came 
into operation on 1st Jan. 1826. 
In it, the Katural Standard of 
Weight is declared to be that of a 
cubic inch of distilled water, which 
when the Barometer is at 30 in. 
and Fahrenheit's Thermometer at 
62% weighs 252*458 grains. 

AVOIRDUPOIS WEIGHT. 

Avoir. Wt. is the general weight 
of commerce. 1 lb. avoir. = 7000 
grains. 

16 drams, dr. ^ 1 ounce oz, 

16 oz. = 1 pound lb. 

28 lb. ^ 1 quarter qr. 

4 qr.orll21b.= 1 hundredwt.ctot. 

20 cwt. = 1 ton T. 

Also 
14 lb. = 1 stone 

In London, a atone of butcher's meat 
= 8 lb. 

TROY WEIGHT. 

Troy Wt. is used in weighing 
the precious metals and in philo- 
sophiciU experiments. 

24 grains, gr. =: 1 pennjwt. dtot. 
20 Qwt. = 1 ounce oz. 

12 oz.or 5760gr*= 1 pound lb. 

The fineness of gold is estimated in 
earata. Pure gold is said to be 24 carats 
fine. Sterling gold, of which every 
24 parts contain 2 of alloy, is 22 carats 
fine. 

The fineness of silver is estimated 
in oz. and dwt. Sterling Bilver» of 
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ARITHMETICAL TABLES. 



▼hich 1 lb. contains 18 dwt. of alloy, 
is 11 oz. 2 dwt. fine. 

Diamonds are weighed bj earats, of 
which 161* = 1 oz. troy. 

In weighing pearls, a grain = | of 
a gr. troy. 

AFOTHECABIES' WEIGHT. 

20 grains, gr. =1 scruple f) 
3 9 =1 drachm 3 

8 3 =1 oonce 5 

In the aboye, the J is the ounce Troy 
of 4S0 grains; but in the kbw ststkm 
of weights adopted by the General Med- 
ical Council in October 1862, the ^ and 
5 have been abolished, and the § is 
the ounce Avoirdupois o/4S7} grama, 

Zn. &BNOTK. 

According to the Act 5* Geo. 
IV. cap. 74, t?te Natural Standard 
of Length is that of a Pendulum 
yibrating seconds of mean time, 
which at the leyel of the sea in 
the latitude of London, with Fah- 
renheit's Thermometer at 62°, is 
39-1393 inches. 



LINEAL MEASURE. 



12 lines, L 
12 in. 

3 ft. 

5Jyd. 
40 po. 



= 1 inch 
= 1 foot 
= lywd 
= 1 pole 
:= 1 zurlong 



8 fii. or 1760 yd. = 1 mile 
Also 
Length of 8 barleycorns = 

Breadth of 4 barley conis=l digit = 



Palm 
Hand 
Span 



= 8 

sz 4 
= 9 



Cubit 

Step 

Pace 



tn. 

jpo. 
ml. 

lin. 
2 hi. 

s= 6 



Fathom = 6 fL 



OEOaSAPmCAL MEASUBE. 

6076 ft. nearlv = 1 geog. ml. 
60 geog. ml. = 1 deeree of the 
Earth's circumf. 
21600 geog. ml. = the Earth's circ. 
Also 
3 geog. ml. = 1 league 



BUBTETOBS* IfEASUHE. 

7I| in. = 1 link Ik. 

100 Ik. or 66 ft. = 1 chain ch. 

80 ch. = 1 mile nU. 

CLOTH MEASURE. 

2} in. =lnaa nL 

4 nl. or 9 in. =1 quarter qr. 

4 qr. =1 yard yd. 

Also 
Flemish ell =8 qr. I English ell =6 qr. 
Scotch #=87 in. | French # =6qr. 



IV. SUaVAOB. 

SQUARE MEASURE. 

This Table is formed hj squaring 
the corresponding denominations 
in Lineal Measure. 

144sq. in. =l8q. foot sq.ft. 
9 sq. ft. =1 sq. yard aq.yd, 
30J sq. yd. = 1 sq. pole sq.po. 
40 sq. po. r= 1 rood ro. 
4ro.or4840s.yd.=lacre ac. 
640 ac. =1 sq. mile sq. nd. 

Also 
100 sq. ft. s= 1 square of flooring 

S?A^*^. } = 1 rood of brickwork 
86 sq. yd. 3= 1 rood of building 

8URTET0RS' MEASURE. 

10,000 sq. Ik. = 1 sq. chain 

10 sq. ch. =r 1 acre 



V. SOUDXTT. 



OUBIO MEASURE. 

This Table is formed by etifnng 
the corresponding denominations in 
Lineal Measure. 



1728 cub. in. 
27 cub. ft. 



= 1 cub. ft. 
= 1 cub. yd. 
Also 
6 cub. ft. s= 1 barrel bulk B. B. 
8 B. B. s= 1 ton measurement 
40 cub. ft. of rough timber = 1 load 
60 cub. ft. of hewn timber = 1 load 
216 cub. ft. =1 cubic fkthom 
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▼X. CAPACXTT. 

According to the Act 5^ Geo. 
lY. cap. 74, ihe Standard Measure 
of Capacity is the QdUon, which 
contains 10 lb. avoir, or 277*274 
cub. in. of distilled water, when 
the Barometer is at 30 in., and 
Fa^enheit's Thermometer at 62°. 



MBASUBB OF GAPAOITT. 



pu 

gt* 

gaL 

ou. 
gr. 

4 bo. 
6qr. 



4 gUls gu =1 pint 
2 pt. =: 1 quart 

4 qt. =1 gallon 

2 gal. = 1 peck 

4 pk. =1 bushel 

8 bu. = 1 quarter 

Also 
Pottle = 2 qt I Coomb =: 
Strike =2ba. | Load =s 
Last = 10 qr. 

The denominations higher than the 
gaUon are neyer used for liquids. 

The weight of an Imperial Bushel 
of wheat raries fh>m 66 lb. to 64 lb. 
It is generally taken at 62 lb.; bat 
according to the Tithe Commatation 
Act employed in England it is taken 
at 60 lb. 

The following* were abolished by the 
Act 6* Geo. lY. cap. 74. 

Cab. in. Imperial 

Wine Gallon =231=: -8831109 Gallon 
Ale Gallon =282=1-0170145 # 

^B^el^'} =215042= -9694472 Bu. 

Heaped Measure, used for coals, &c., 
was abolished by the Act 6* and 6** 
Gnliel. lY. cap. 63, which enacted that 
after 1st Jan. 1836, " all Coals, Slack, 
Cuhn, and Cannel of eveiy Descrip- 
tion, shall be sold by Weight and not 
by Measure." The bushel was = 
1 Winchester bushel + 1 quart = 
2217*62 cub. In., but when heaped In 
the form of a cone = 2816*486 cub. in. 
8 heaped bushels = 1 sack 

12 sacks = 1 chaldron 

When the terms Hogsheadj Pipe, &c. 
are used, it is merely as the names of 



casks of wvMf Ac, and not as meas- 
ures, for the contents must always be 
expressed in Imperial OaUons, When 
the names /V<neAe(m, Tierce, are applied 
to casks of Bogar, mplasses, Ac, their 
gross and net weight* must be stated. 

APOTHECAEIES* FLUID lOBASUBE. 

60 minims n\^=lfluiddrachmf3 

8f3 =1 fluid ounce f I 

20 f g =1 pint O 

8 O =1 &^^^ C 

O for Oetarius; G for Ckmgiue, 
1 f J of distilled water weighs 1 oz. 
aroir. 



* The Weights and Measures of the 
United States of America are the same 
as those nsed in Great Britain, with the 
esoeptlon of the Measures of Capacity, 
whim, continue to be the subdivisions 
and multiples of the Winchester Bnsh- 
el for dry goods, and of the Wine Gal- 
lon for li^nids. 



VXX. XNCZJNATZOXI. 

Alf OULAB HBASUBE. 

60 seconds '' = 1 minute ' 
60' =1 degree ** 

90° =1 right angle L 

4Lor360** = 1 circle 
Also 
30^ =1 sign of the xodiae 



min* 
ho. 
da, 
ioh. 



VZZZ. TZMS. 

ICBASUKB OF TTHE. 

60 seconds, sec. = 1 minute 

60 min. = 1 hour 

24 ho. = 1 day 

7 da. =1 week 

4wk. s=l common month co.mo. 

366 da. ) 

or52 w. >•= 1 common year co. ye. 
Id. J 

365 da. 6 ho. = 1 Julian year Ju. yr. 

366 da. =1 leap year 

The year is divided into 12 cal- 
endar months : — 

January 
February 
March 
April 
May 
June 
In leap year, February has 29 days. 

* See AUouaneee on Oooda. 



Da. 
31 


July 


Da. 

31 


28 


August 


31 


31 


September 


30 


30 


October 


31 


81 


November 


30 


30 


December 


31 
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QUABTBBL7 TEBMS IK BKOLAKD. 

Lady Day March 25 

Midsommer June 24 

Michaelmas Day Sep. 29 
Christinas Dec 25 

Easter Day, on which the Movable 
Feasts depend, is the first Sunday after 
the Paschal Full Moon, which hap- 
pens on March 21, or next after it. 
when the Full Moon is on a Sunday, 
Easter Day is on the next Sunday. 

QUABTEBLT TBBKS ZM SCOTLAND. 

Candlemas Feb. 2 

Whitsunday May 15 

Lammas Aug. 1 

Martinmas Nov. 11 

The Sidereal Day is = 28 ho. 56 min. 
4-00 seo. It is the true time of the 
earth's revolution on its axis, or the 
interval between two successive me- 
ridian transits of the same star. A 
sidereai clock is always kept in an as- 
tronomical observatory. 

The Apparent Solar Day is the inter- 
val between two successive meridian 
trtmsits of the sun's centre. This day 
variea in length. The difference be- 
tween Apparent Solar Time as shown 
by a sundial, and Mean Solar Time as 
indicated by a well-regulated clock, is 
termed Equation of Time. 

The Mean Solar Day of 24 hours 
is used for the purposes of civil life. 
Astronomers in using the Mean Solar 
Day begin at 12 o'clock noon, and 
reckon the hours onward to 24. The 
Aetronomiedl agprees with the Civil 
Beckoning from noon to midnight; but 
from miojiight to noon the former is a 
day behind, thus :— 

CItII Tine. Aftron. Time. 

Sep. 10 : 7 p.m. = Sep. 10 : 7 ho. 
Sep. 11 : 11 a.m. = Sep. 10 : 23 ho. 

Sinoe the sun apparently describes 
a circle or 860* in 24 hours, 15** of 
longitude correspond to 1 hour of 
mean solar time; thus the time at a 
place in 45* E. long, is 8 hours before 
that of Greenwich, while in 60" W. 
long, it is 4 hours behind it. 

The Periodical Month or sidereal rev- 
olution of the moon is = 27 da. 7 ho. 43 
min. 11*5 sec It is the time of the 
moon's revolution round the earth, or 
the interval in which the moon re- 
turns to the same place in the heavens. 

ITie Lunar Mon^ or synodical rev- 
olution of the moon is = 29 da. 12 ho. 
44 min. 2*87 sec. It is the interval be- 
ween new moon and new moon, or 
between two successive conjunctions 
of the sun and moon. 



The Jews use a year of 12 lunar 
months of 29 or 80 days each ; and to 
make it somewhat correspondent to 
the solar year, intercalate a month of 
29 days, 7 times in a cycle of 19 years. 
The Mohammedans use a year of 13 
lunar months or 854 days, and add a 
day to the year 11 times in SO years. 

The Sidereal Year is = 865 da. 6 ho. 
9 min. 9*6 sec. It is the time of the 
earth's revolution round the sun. 

The Solar or Tropical Fear is = 866 
da. 5 ho. 48 min. 49*7 sec = 86524224 
days. It is the interval between two 
successive passages of the sun through 
the vernal equhiox. The solar year 
regulates the seasons, and is there* 
fore the proper standard for regulating 
the civil year. 

Julius CsBsar adopted a nominal 
year of 865 da. 6 ho. In the Julian 
Calendar, every year whose number is 
divisible by 4 contains 866 days. The 
Julian Calendar was introduced 45 b.c. 
Its error is = 865*25 da. — 865*24224 
da. = •00776 da. f yr., or 8104 da. in 
400 years. In the 16th centuxy an 
error of 12 days had accumulated, but 
as it was determined to reckon merely 
from 325 A. d. — the year of the Coun- 
cil of Nice— Gregory XIII. ordered ten 
days to be omitted in October 1582. In 
the Gregorian Calendar, every year 
whose number is divisible by 4 is a 
leap year, except when divisible by 
100 and not by 400; thus, while 1600 
is a leap year, 1700, 1800, and 1900, 
are common years. 400 years in the 
Gregorian Calendar or New Style 
(N. S.) are thus 8 days shorter than 400 
years in the Julian Calendar or Old 
Style (O. S.). The error of the Gre- 
gorian Calendar in 400 years is there- 
fore 8'104 da. — 8 da. = -104 da., or 
'00026 da. ^ yr. N. S. was introduced 
into the British Empire in Septem- 
her 1752. O. S. is still used by the 
Greek Church. The difference be- 
tween 0. S. and N. S. is progressive. In 
the 16th and 17th centuries it was 
ten days; in the 18th, eleven; in the 
19th, twelve. 



MEMORANDA. 


• 


Sack of Flour or Meal 


= 


2801b. 


Barrel ^r 


ss 


196 # 


Quire of Paper 


= 


24 sheets 


Ream # 


ss 


20 quires 


Bale » 


ss 


10 reams 


Roll of Parchment 


S3 


60 skins 


Pack of Wool 


— 


2401b. 


Long hundred 


= 


120 


Gross 


J= 


144 
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SCOTCH WEIGHTS AND MEASUBES. 

The Weighta and Measures of Scotland were declared obsolete bj the Act 

6** Geo iy.eap.74. 



WXIOHT. 

16 drops := 1 onnce 

16 ounces = 1 pound 
16 pounds = 1 stone 

There were two kinds of weigbt:— 
Trcyta or Dutch Weight, of which 1 lb. 
= 7606^ Imperial grains, and Tron 
Weight, of which 1 lb. = 962267 Im- 
perial grains. The Standard Bntnd 
Troves = 1086993 lb. avoir., was kept 
at Lanark. ^^___ 

LnrSAL XBASUBB. 

S7 inches =1 ell I 4 falls =1 chain 
6 ells = 1 fall I 80 chains= 1 mile 

The Standard JSUfYe^t at Edinburgh, 
= 87*0598 Imp. in. The chain = 
1-123024 Imp. chain = 74*1196 Imp. ft. 

BQTJAnB MEASUBB. 

36 sq. ells = 1 sq. fall 
40 sq. foUs = 1 rood 
4 roods =1 acre = 1*261183 Imp. acre 



LIQUID MXASUBS. 

4 gills = 1 mutchkin 1 2 chopinssrt pint 
2 mutchk.=l chopin 1 8pints=l gallon 

The Standard Pint, kept at Stirling =s 
104*2034 cub. in. =-375814 Imp. gallon. 



DBT XEASTTBB. 



41ippies=lpeck 
4 pecks =lnrlot 



4firlot8=lboIl 
16 bolls =lchalder 



There were two kinds of Dry Meas- 
ure, the one for w?^eat and the other 
for barley, oate, Sec. The Standard 
Firlota were kept at Linlithgow, 

Cab. In. Imp. bu. 

Wheat Firlot = 2214-8236 = -998256 
Barley Firlot = 3280-3072 = 1-456279 

There was great diversity in the 
measures used in the various counties. 

The Standard Scotch boll of meal is 
usually reckoned at 140 lb. avoir. 



FRENCH WEIGHTS AND MEASURES. 

The Unit of the Metrical System of France, provisionally introduced in 1795, 
and definitively established in 1799, is the Mbtbie = 89-87079 inches. 10,000,000 
metres = 9 Quadrant of the Terrestrial Meridian. 



LSKQTH. 



Millimetre = -001 = 
Centimetre = '01 = 
Decimetre = *1 =: 
METRE =1- = 

Unit of 
SuBFACE Are = 

SouDiTT Stere....= 

Capacit7m Litre ...= 

Wbioht.. .M.... Gramme =, 



•03987079 
. •8937079 
3*937079 
39-87079 



Decametre 
Hectometre 
Kilometre 
Myriametre 



10 

100 

1,000 

10,000 



10-9363 
109363 
1093-63 
10986-3 



1 «.».«. deo«net«{|^iiJi~J!*?S&^"** 
1 cubic metre = 35-816 Cubic Feet 



f Litre = -220097 Gallon 



1 cubic decimetre t Hectolitre = -843901 Quarter 
wtofl cub. centime-j Gramme. ..= 15*484 Grains 
tre of distilled water ( Kilogramme = 2-20486 lb. Avoir. 

The Frane, the unit of French Coinage,* weighs 5 grammes. 
The Centesimal division of the Quadrant, introduced with the Metrical System, 
is still eontinued by the D^t de la Guerre, or Military Staff Department ox 
France. 

100 seconds = 1 minute ) 100 grades = 1 quadrant 
100 minutes = 1 grade | 400 grades = 1 circle 



Thermometer. 
CenUgrade. 
Fahrenheit's. 
Reaumur's. 



Freezing Point 
of water. 

0* 

32* 

0" 



Boillnff Point 
of water. 
100° 
212* 
80* 



* See Exercises ta Exchange, 



PBIME AND COMPOSITE NUMBERS. 



1. PRIME NUMBERS. 

A NXTMBEB which caxinot be divided bj any other without leav- 
ing a remainder is tenned a Prime Nurnber or Prime; thus, 1, 
2 J 3, 5, 7, 11, 13, are primes. 

A number composed of two or more primes multiplied to- 
gether is termed a Composite Number; thus, 6, 15, 35, are com- 
posite numbers. 

(1) Find the primes in the following series : — 

1, 2, 3, 4-, 5, -6; 7, -B; -d; 40; 11, 4% 13, 44; 

By eUding every second number after 2, we cancel all numbers 
«-f> * 2. By elidine every third after 3, we cancel those <-h 3. The 
numbers not elided tsQ prime. 

This process, commonly known as ERATOSTHENES^f Sieve, 
may be abridged as m the following examples : — 

(2) Find the primes to 50. 

1, 2, 3, 5, 7, -9; 11, 13, 46y 17, 19, «^, 23, Sfij -Sr, 
29, 31, -aaj-aSj 37, -39; 41, 43, -45; 47, 49: 

Since 2 is the oidy even prime, we omit all the other even num- 
bers. Id eliding the composite numbers containing any prime, we 
need not test any below the aguare of ike prime; for since all the 
lower composite numbers containing the prime contain a lower 
prime also, they must have been previously elided ; thus we be- 
gin to elide those «-t-> 3 from 9, and those «4^ 5 from 25. 

For the same reason we divide by no prime whose square is >> 
(sreater than) the highest nxunber in the series ; thus we finish by 
eliding 49, wnich is <-fn 7. 

(3) Find the primes from 100 to 150. 

101, 103,405; 107, 109,444, 113, 115, 117, 110, IBl, 123, 125, 
127, 4S9y 131,43%435? 137, 139, 444, 443; 445j44T-, 149. 

* The sign «-b, for " divisible Jy," was introduced by Mr Barlow of 
Woolwich Academy in 1811. 
t Eratosthenes, curator of the Alexandrian Library, died b. c. 194. 
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\^ Elide ererj ikird wavciber »fter 105, the first number «4-) 8 

It ft fifth It » 105, tt » m « 5. 
tt t seventh » n 105, m *t tt v 7. 
t m eUventh t tt 121, » » » m 11, 
All the composites are now elided, for 149 is ^^ (less than] the 
sqoare of tne next prime, 13. 

Find the primes below 1000, giving those in each hundred 
as a separate exercise. 



2, PRIME FACTORS. 

The primes that make up a composite number are termed its 
Prme Fadora; thus, 2, 2, 2, 3, 7, are the prime &ctors of 168. 

Resolve the following into prime factors. 



2 
2 



ifiQ— (2X2X2X3X7 
i^ — tor2»X3X7 



_84 

21 
7 



2 
3 



001 — 12x2x3X7x11 
^ — tor2»X3X7Xll 



462 

231 

77 

11 



1. 6 


6. 42 


2. 12 


7. 65 


3. 15 


8. 66 


4. 21 


9. 70 


6. 30 


10. 75 



16. 


148 


21. 


245 


26. 


624 


17. 


154 


22. 


264 


27. 


1188 


18. 


165 


23.» 


276 


28. 


1331 


19. 


192 


24. 


343 


29. 


1452 


20. 


242 


25. 


539 


30. 


1584 



11. 98 

12. 100 

13. 105 

14. 110 

15. 125 

Resolve the follo\ving into prime factors, and combine them 
into sets of three factors each, not greater than 12. 

=9x9X10 tnree lactors tnus .— 90=9x10 



31. 225 


36. 495 


39. 405 


43. 704 


47. 240 


61. 960 


32. 315 


36. 616 


40. 448 


44. 756 


48. 486 


52. 1152 


33. 392 


37. 968 


41. 504 


45. 792 


49. 729 


63. 1296 


34. 441 


38. 1089 


42. 672 


46. 1066 


50. 768 


54. 1728 



3. GREATEST COMMON MEASURE. 

A NUMBEB which divides another without leaving a remainder 
is termed a Measure or Factor of that number; thus, 8 is a 
measure of 24. A number which divides two or more num- 
bers without leaving a remainder is termed a Common Measure 
of those numbers ; thus, 6 is a common measure of 24 and 36. 
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3» The greatest number which divides two or more numbers 
without leaving a remainder is termed their Greatest Common 
Measure (a. C. M.); thus, 12 is the G. c. M. of 24 and 36; 
6 the o. G. M. of 24, 36, and 54. 

Numbers whose G. c. M. is 1 &re prime to each other. Com- 
posite numbers may be prime to each other ; thus, 25 is prime 
to 36. 

(1) Find the G. C. M. of 78 and 300. 
I. By Prime Factors. 
78 = 2 X 3 X 13 ; 300 = 2« X 3 X 5« 
G. c. M. = 2 X 3 = 6 

Since 2 and 3 are the only factors common to 78 and 300, 2X3 
or 6 is the a. o. m. of 78 and 300. 

n. By Division. 



78)300(3 
234 


1 


78 
66 


300 
234 


3 


66)78(1 
66 


2 


12 
12 


66 
60 


5 


12)66(5 
60 






6 


G. C. M. 


G. C. M.T)12(2 

12 











6 is a common measure of 78 and 300. For, 6 measures 2X6 
or 12; 5X12 or 60; 60-|-6or66; 66 + 12 or 78; 3X78or234; 
and 234 -f 66 or 300. 

No number >• 6 is a common measure of 78 and 300. Since 
every measure of 78 measures 3 X 78 or 234, every common meas- 
ure of 78 and 300 measures 234 and 300. Now if a number is con- 
tained a certain number of times in 234 and another number of 
times in 300, the difference between the quotients is an integer, 
which is the number of times the number is contained exactly in 
800 — 234. Every common measure of 78 and 300 therefore meas- 
ures 300 — 234 or 66. Since it measures 78 and 66, it measures 
also 78 — 66 or 12 ; hence also 5 X 12 or 60 ; and finally 66 — 60 
or 6. No common measure of 78 and 300 can therefore be >> 6 ; 
but 6 is a common measure of 78 and 300 ; .*• (hence) 6 is their 

O. C. H. 

Find G. C. M. of 



1.48,78 
2. 56, 98 
3. 121, 143 
4. 342, 666 
5. 448, 784 
6. 203, 261 
7. 375, 525 



8. 841, 899 
9. 961, 1178 
10. 1243, 1469 
11. 1001, 1287 
12.1131,2639 
13. 9889, 986 
14. 1792, 1832 



15. 1850, 
16. 1792, 
17. 3927, 
18. 1287, 
19. 1537, 
20. 3056, 
21. 1261, 



1517 
1847 
5049 
1551 
1802 
3629 
22116 



22.3243,37976 

23. 31484, 109268 

24.82739,57693 

25.10759,20405 

26.714285,857142 

27.49593,43902 

28. 17641,22243 
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(2) Find G. c. M. of 42, 66, and 49. 

42)56(1 14)49(3 

14)42(3 G. c. M. 7)14(2 

42 14 

Eveiy o. u. of 42 and 56 is a measTure of their o. c. m., 14 ; .'. 
eveiy c. m. of 14 and 49 is a c. m. of 42, 56, and 49 ; bat 7 is the 
G. c. M. of 14 and 49 ; .*. 7 is o. c. m. of 42, 56, and 49. 

(3) Find G. o. M. of 192, 56, 44, 128, 94. 

Take any two numbers, as 44 and 94 ; 2 is their G. c. if. The 
G. c. M. required cannot therefore be >• 2. Now 2 measures the 
numbers 192, 56, 128 ; .*. 2 is the G. o. h. required. 

Suppose we had selected 56 and 128, their g. c. m. is not a 
measure of all the rest. G. c. u. of 8 and 44 is 4. g. c. h. of 4 
and 94 is 2, which measures 192, and 2 is the g. c. m. required. 

To abridge the process, it is expedient to select at first two num- 
bers whose G. 0. M. is among the least of the mutual g. c. measures. 

(4) Find G. c. M. of 27, 216, 48, 105, and 405. 

3 is G. c. M. of 27 and 48 ; 3 is a M. of 216, 105, and 405. 
.-. 3 is the G. C. M. of 27, 48, 216, 105, and 405. 

Find G. c. M. of 



29. 45, 27, 64 

30. 90, 84, 81 

31. 56, 84, 63 



35. 198, 495, 209, 660 

36. 146, 730, 365, 219 

37. 924, 378, 612, 246 



32. 24, 36, 48, 216 

33. 32, 40, 64, 108 

34. 72, 84, 66, 176 

38. Find the Greatest Common Divisor of 12460 and 10769. 

39. Find the greatest number cancelling 1859 and 3003. 

40. Find the length of the greatest line exactly measuring the 
Bides of an enclosure 216 yd. long and 111 broad. 

41. Find the greatest measure of capacity contained exactly in 
two measures containing respectively 6 gal. 7 pt. and 8 gal. 6 pt. 

42. What is the greatest sum of money contained exactly in 
£2»9«'l and £2// 3" 11? 

43. Find the greatest sum of money contained exactly in 
£34 »' 7 " 7 and £70 " 12 » 2. 

44. George, James, and John, wish to spend 2/6, 1/10}, and 
3/5J, on the same kind of squibs. Find the price of the dearest squib 
they can purchase. 

45. Two apprentices carry 1147 and 961 ivory balls respectively 
from the workshop to the showroom. The balls are carried in 
baskets of equal contents, which are filled and emptied several times. 
How many balls are in a basketful 7 



16 ' PBIKE AND COMPOSITE KUMBEBS. 

3« 46. Two frigates haying the «a7ne number of guns fire a number 
ot rounds. The one has fired 608, and the other 1102 shots. 
How many guns has each ? 

47. The Nemesis and Mceander frigates haying the same number 
of gons greater than 36, fire a number of rounds. The one has 
fired 352 and the other 484 shots. How many guns has each ? 
And why is the Umitation *^ greater ihan 36" necessary? 

48. Two opposition coaches, which haye run fuU during the 
season for the same number of days, haye had 4807 and 3971 pas- 
sengers respectiyely. How many days has the season histed, and 
how many passengers does the one contain more than the other ? 



4* LEAST COMMON MULTIPLE. 

A NUMBER which contains another an exact number of times is 
termed a Multiple of that number ; thus 48 is a Multiple of 8. 

Measure and Multiple are correlative terms : — 

7 is a measure of 14, 14 is a multiple of 7. 

A number containing two or more numbers an exact number 
of times is termed a Common MuUiple of those numbers ; thus 
48 is a Common Multiple of 4, 6, and 8. 

The least number containing two or more numbers an exact 
number of times is termed their 2^< Common Midtiple{h. C. M.) ; 
thus 24 is L. c. M. of 4, 6, and 8. 

When two or more numbers are prime to each other, their 
L. c. M. is their product; thus L. c. M. of 3, .5, 7, and 11, is 
3 X 5 X 7 X 11. 

(1) Find L. c. M. of 15 and 21. 

15 = 3X5; 21 = 3X7. 
L. c. M. 105 = 3 X 7 X 5. 

Eyery common multiple of 15 aod 21 must contain 3, 5, and 7. 
But 3 X 5 X 7 is the least number containing 8, 5, and 7; .*. 
3 X 5 X 7 is L. 0. li. of 15 and 21. 

L. c. M. of two numbers = Product -r ct* C. M. 
Thus, of 15 and 21; g.c.m.=3; Product=(3X5)X(3X7). 

L.C.M.= <^^^^^P^^ = 5X(3X7). 

Li findinj^ the L. c. M. of 2 numbers it is thus easier to di- 
vide one of the numbers by their a. c. M., and multiply the 
quotient by the other number. 



PSIXE AND COMPOSITE NUHBEB8. 

4. (2) Find L. c. M. of 224 and 256. 

G. c. M. = 32. 
L. c. M. = VY X 266 = 7 X 256 = 1792. 

(3) Find L. c. M. of 384 and 564. 

G. c. M. = 12. 
L. c. M- = 32 X 564 = 18048. 

Find L. c. M. of 
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1. 27, 36 

2. 42, 56 

3. 35, 49 



4. 72, 48 

5. 52, 78 

6. 34, 61 



7. 144, 180 

8. 216, 226 



10. 200, 250 

11. 224, 343 



9. 196, 343 12. 324, 360 



13. 420, 798 

14. 226, 376 

15. 234, 390 



(4) Find L. c. M. of 16, 18, 21, 24, 30, 32, 36, 

I. 
2 

2 

2 

3 



■ift 


4% 


21, 


24, 


30, 


32, 

16, 
8, 


36 






21, 


12, 


15, 
15, 


18 






21, 


6, 


9 






21, 


■35 


15, 


4, 


9 



7, 



6, 4, 



We eUde 16 and 18, which are respectively measures of 32 and 36. 

We divide bj the prime 2 so long as it is contained in more than 
one number. Since 2 is not contained in 21, we continue to write 
21 nntil we divide by the next prime. In the 4th line we elide 3, 
a measure of 9. 

The factors contained in the nunbers in addition to 2, 2, 2, 3, are 
7, 5, 4, 3 ; and as these are prime to each other, l. o. h. = 
2X2X2X3X7X5X4X3 = 10080. 



12 I JB; 4fr, 



U. 

21, 24, 



30, 32, 36 



7, ^ «; 6, 8, 3 

Since the factors of 12 are contained in one or other of the num- 
bers, we may divide hj 12, and find the other factors contained in 
the numbers. 

12 is not a measure of 21, but on dividing 21 hj 3, the o. c. m. 
of 12 and 21, we obtain 7. Similarly we divide 30 and 32 respec- 
tively by 6 and 4. 

The ractors contained in the numbers besides those of 12, are 7, 
5, 8, and 3; and as these are prime to each other, l. o. li. ^ 
12X7X5X8X3 = 10080. 

In the First Method we divide by a prime so long as it is 
contained in two or more numbers. In the Second, we divide 
by a composite number whose factors are contained in one or 
other of the numbers ; and when any number is not a multiple 
of the divisor, we divide it by their G. c. M. 

B 



D COHFOSTTB NUKBGKe. 



(6) Find L. C. M. of 21, 24, 25, 27, 28. 



2 21, 


24, 26, 


27, 28 


2 21, 


12, 25, 


27, 14 


3 21, 


B, 25, 


27, T 



10.4, 


i 




18 




20 


19.11 


27 


20. It, . 


.„,12 


21.12,15,20,40 


22.12,2 


i,35,21 



12 I 21, 24, 25, 27, 28 
7, 2, 25, 9, T 



23.32,36,49,66,42 30.2! 
0,24,25,27,45 31.31 

25.28,30,32,36,42 32.31 
7 26.35,40.42,49,28 33.2' 

27.8,14,18,21,32,28 34.3i 
- ~3. 24,27,28,32,36,56 35.1! 

1 29. 15,21,24,27,28,35|36. 5i 

37. Find the least nomber containing the 9 digits. 
30. Find the shortest distance that three rods of 8 fC 3 jd. and 
4 jA. will exactly measnra. 

39. Find the content of the gmallest -vessel that may be ezactlj 
filled by nsing a gallon, a lOpint, or a 12 pint measore. 

40. A ddes at 10 miles an hour, B drives at 6 miles an hour, and 
C walks at 3 miles an honr. Find the shortest distance tbey may 
all trarerse in an exact nnmber of bonrs. 

41. Tom, IKck, and Jack, agree to spend the same earn in par- 
cbasing fire-wheels at the rate of IJd., 4d., and 2iA. respectively. 
What is the smallest sum they can expend ? 

42. What are the prime factors of l. o. m. of 12, 35, 28, and of 
21, 15, 20? 

43. Mention the prime &ctors of l. □. u. of 12, 28, 35, 21, 55, 
and of 15, 33, 20, 77, 44. 

(6) Find the least number which, when separate^ di- 
vided by 2, 3, 4, 5, 6, always leaves the remainder 1. 

Least Number ■+' 2, 3, 4, 5, 6, is L. c. M. of 2, 3, 4, 
5,6^60; 60-|-l or Gl is the number required. 

44. Find the least number which, when separately divided by 
3, 3 7, leaves the remainder 1. 

(7) Find the least nnmber which, when separately di- 
vided by 2, 3 8, leaves the remainders 1, 2 7 

respectively. 

L.c.M.=840;840— lor839isthenTimberreqnired. 

45. find the least nwnbei which, when sepaiately divided I^ 
2, 3 9, leaves the remaJudera 1, 2 B reapectivelj. 
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VULGAB FBAOTIONS. 



If a unit is divided into ■ ' ^ 

three equal parts, and two I 
of them are taken, the 
parts thus taken form 



tiffO'thu'da of one unit. s ^ ^ 

K two units as a whole are divided into three equal parts, 
and one taken, the part thus taken is one-third of two units. 

That which we have obtained by either method is written, J. 
It is termed a Vulgar Fraction, of which 2 is the Nu- 
merator and 3 the Denominator, 

The Denominator of a Vulgar Fraction indicates the number 
of equal parts into which a unit is divided ; and the Numera- 
tor, the number taken. Or, the Numerator indicates the 
number of units, and the Denominator the number of equal 
parts into which these units, considered as a wiiole, are di- 
vided, and of which one is to be taken. 

5« If 2 units are each di- i — «— j — s — « — « — > — '- — « — « — » 
vided into 6 equal parts, 1 2 

we obtain 10 fifths. The integer 2 is thus reduced to the 
fractional form, \f, 

(1) Eeduce 3 to an equivalent fraction with denominator 7. 

1. Reduce 9 to equivalent fractions with denominators 4, 8, 7. 

2. » 33 » n H n 3, 6, 8. 

3. » 29 " " " '• 11, 13, 20. 

4. » 37 " H u «• 12, 14, 15. 

5. A baker divides 12 rolls into 4 equal parts each. How many 
fourths has he ? 

6. Into how many eighths of a jrard can a draper cut 17 yards 
of doth? 

0« Suppose we 



have two units 1 ^ I 

and three-fifths of a unit, by dividing each of the units into 
fifths, and adding in the three-fifths, we obtain thirteen-fifths. 

08 — !2i?— IS 

Every number which, like 2|, is thus made up of an integer 
and a fraction, is termed a Mixed Number. 
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6. 



Beduce the following mixed numbers to a fractional form : — 

701 1 —. 79X13 + 11 _ 1038 
'»TT— 13 — 13- 

7. 90^J 10. 329H 

8. 79« 



1. 7i 

2. Ill 

3. 13^ 



4. 8A 
6. 8A 
6. 15i* 



9. 23»i 



mr 



11. 924H 

12. 89ff 



13. 928^ 
15. 23iH 



16. How many eighths of a yard are in 7 J yd. ? 

17. How many twelfths of a penny are in Sy'jd. ? 

18. How many sixteenths of a yard has a draper sold who has 
disposed of 9y»j yd. ? 



57, Ifwe take the 



fraction y, we ± ^ 

find we can make up two units, with three-fourths over. 

= 2i. 



8. 



9. 

4 
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Every fraction which, like V» 1^*^ its numerator > its de- 
nominator, is > 1, and is termed an Improper Fraction. 

Every fraction which, like $, has its numerator = its de- 
nominator is = 1, and is termed an Improper Fraction. 

Every fraction which, like J, has its numerator < its de- 
nominator, is < 1, and is termed a Proper Fraction. 

Beduce the following improper fractions to whole or mixed 
numbers : — 



(1) Vt* = 14. 


. (2) \9f = 7 


tV (3)il = 


= 1. 


1. V 4. Vt* 


7. ^ifi 


10. if ?a 


13. -?IH 


2. H 5. m 


8. ^J1?a 


11. ^^Q■ 


14. \W 


3. W 1 6- ^S8^ 


9. A|J3 


12. i^ffi 


15. \%<V> 



16. A grocer, who has sold 89 quarter-pounds of tea, wishes to 
know how many lb. he has sold. 

17. A draper, who has sold 117 sixteenths of a yard, is asked how 
many yards he has sold. 

18. The average length of a year, according to the Gregorian 
Calendar, is * YoV ^ ^7^* Express this as a mixed number. 

If we take any fraction, as ^, 
all fractions with the denomina- 
tor 7, having the numerator < 5, 
as 4, f, &c., are < f ; and all 
with the numerator 5, having the 
denominator > 7, as f, {, &c., 
are also < f . By diminishing 



1 


1 


L_ 




-L. 


. ' 


1 


_! 


— P 
1 


1 


1 


• 




, 






. 1 


, 












f 






1 




, 




-L 




.J L. 


L. 




_j 



i 

















—J 
1 




• 




. 1 , 


• 




•1 


1 














f 


1 


I— 


1 


. 


1 
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VULGAB FRACTIONS. 21 

8« the numerator, or increasing the denominator, we thus dimin- 
ish the value of a fraction. 

Again, all fractions with the 
denominator 7, having the nume- 
rator > 6, as f , ^, &c., are > ^ ; 
and all with the numerator 5, but 
the denominator < 7, as f , |, &c., 
are also > ^. By increasing the 

numerator, or diminishing the de- t 

nominator, we thus increase the value of a fraction. 

(1) Mention 4 fractions with denominator 12, next > f\. 

S . 6 7 8 

TT i T¥J TT> 1Vl TT' 

(2) Mention 3 fractions with numerator 5, next < ^^. 

"IT > "IT* T5> tV« 

1. Mention 4 fractions with numerator 9, next < ^j, 

2. w 3 " " " 6, " ^ j\. 

3. // 6 '/ " denominator 9, »• > |» 

4. #/ 5 " w If 10, » -^ •j''jy. 

5. /f 3 » » numerator 13, » -< H. 

6. » 3 " " denominator 17, »/ < {f. 

9« We may multiply ^ by 2, by 
doubling tne number of the parts ; 
thus, f X 2 = f . 

We may multiply | by 2, by 
doubling the magni^ide of the * I 1 

parts ; thus, | X 2 = |. 

By multiplying the numerator or dividing the denominator, 
we thus muUtply the value of a fraction. 

Multiply the following fractions by integers : — 

(l)AX4=if {2)^»;,X7=|=1J. (3)/^X24Lv=2f 

In J3), 12, a common factor of 24 and 60, is contained 2 times in 
24. To multiply A by 24 we may therefore multiply the numera- 
tor by 2, and aiyioe the denominator by 12. 



• 1 L_ 


• 

f 


J L_ 


1 1 

* 1 


1 .1 


• 


,'. • 


' • 



1. * X 5 

2. A X 4 

3. tV X 4 

4. A X 8 



6. A X 3 

6. 4f X 4 

7. 4i X 7 

8. ij X 16 



9. tV X 12 

10. A X 14 

11. H X 27 

12. « X 15 
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9. 



13. Seven purcliasers each buy f peck of meal. How many 
pecks have been bought? 

14. 1 lb. troy = i || lb. avoir. How many lb. avoir. = 25 lb. troy ? 

15. Find the number of degrees = 25 grades, of which each is 



= l'5 



deg. 



10« We may divide | by 4, by 
taking one-fourth of the number 
of parts ; thus, | -7- 4 = {. 
We may divide | by 2, by 

the 



I L 



J L 



J L 



i 



i 1 



l__l L 



J L 



1*5 



I 



11. 



taking as many parts of half tl 
magnitude; thus, 1-7-2 = 7^. 

By dividing the numerator or multiplying the denominator, 
we thus divide the value of a fraction. 

Divide the following fractions by integers : — 

(l)i^5 = A. (2)1|-T-4 = A. (3) i#-7-18 = TH. 

8X6 

In (3), 3, a common factor of 18 and 15, is contained 6 times in 18. 
To divide 4| by 18, we may therefore divide the numerator by 3, 
tipfy * 



and multiply the denominator by 6. 



1. 
2. 
3. 
4. 



4 

9 
ITS 
1 9 

TT 
1 8 
7T 



-T- 2 



3 
6 
9 



5. 
6. 
7. 
8. 



II 

1 s 
TT 



5 
3 
8 
6 



9. 
10. 
11. 
12. 



94 

TT 



i*-^ 



I A 

TUT 
1 e 
TV 



20 
12 
21 
30 



13. What pa^ of a mile does a stream flow ^ minute which 
flows ^ mile in 7 min. ? 

14. 12 oz. troy = |^| lb. avoir. What part of 1 lb. avoir, is 1 
oz. troy? 

15. 64 squares of a draught-board occupy ^{ sq. ft. What does 
one square occupy ? 

Having given any fraction, as {, I 

by taking one-third of the num- 1 ''«'»■■'■ 

ber of parts each three times as f 1 

large, we have the same fraction expressed, as ). By dividing 
the numerator by 3, we divide the fraction by 3 ; and by di- 
viding the denominator by 3, we multiply the fraction by 3, 
and thus the fraction is unaltered in value. 

By dividing the numerator and the denominator of a fraction 
by tne same number, the value of the fraction remains unaltered. 

The fraction {, when expressed as |, is said to be in its 
LOWEST TERMS. A fraction is in its lowest terms when its 
numerator and denominator bxq prime to each other. 
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11« Reduce the following fractions to their lowest terms : — 



tW = 

3 



In I., we divide the numerator and denominator snccessivelj hy 
the common factors 4, 7, 4, selected hj inspection. 

In II., we at once divide the numerator and denominator hj their 
G. c. M., 112. 

The product of the factors 4, 7, 4, used in I., is ^ o. o. h., 112. 



(2) J«. 



2 7 

By inspection, ff | = i^} 



1 6 



(3) 



«JS. 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 



94 
TV 

H 

TTJzy 

68 
TT 

79 
TZJT 

S34 



*^« 



TTl 






10 



+ 



«49 4 



13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 



O.O.M. 

74 



Hii 

1435 

819 

099 

1979 
JfBSV 

1 «17 
1792 

■STSTf 
1 eao9 

_ai 1 
TOOOT 



ijlf 



109 1 9 

I 1 ssn 



-95 
- 7T' 

»997 

TTJTTTT 
187 



TW, 



64 1 



25. 

26. am 

27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 



97984 

9 6 9 9. 

87 7 
T^TTXy 

3 9 1 
8848 
9484 

e3S9_ 



37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 



ttV 



• 8 



89 1 

7 7 7 
TTTTU 

4 7 6 19 

•S7VSST 
9887 14 

109664 
TTTTTT 

9 08 19 8 
8 57 1 49 
1 19887 
615384 
77 7777 

TSiToV 



12* Having given any fraction, as 
4, by taking twice as many parts 
of half the magnitude, we nave 



A 



the same fraction expressed, as ^. By multiplying the nu- 
merator by 2, we multiply the fraction by 2; and by multiplying 
the denominator by 2, we divide the fraction by 2 ; and thus 
by multiplying the numerator and the denominator of a frac- 
tion by the same number, the value of the fraction remains 
unaltered. 

Take any two fractions, }, |. Of the Common Multiples 
of 4 and 6, let us take 24, i = i|, and ^ = f J. The fractions 
have thus been reduced to equivsJent fractions with a Common 
Deruminator. 

12 is the L. c. M. of 4 and 6 ; J = yv and # = J§. The 
fractions have thus been reduced to equivalent fractions with 
the Least Common Denominator. 
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12* Reduce the following to equivalent fractions having the 
least common denominator (l. c. d.) : — 



t A 7 lA 
?> T> TT> Tiff* 



(1) 

L. c. D. = L. c. M. of 3, 6, 12, 16 = 48. 
Since the denominator of J is contained 16 »•« 
times in 48, we multiply its numerator hy 16. 
Similarly, we divide the l. o. i>. by the deno- 
minator of each fraction, and multiply the 
corresponding numerator hy the quotient. The 
number, showing how often the denominator 
of a fraction is contained in the l. o. d., is that 
by which the numerator of that fraction is 
multiplied, and may be termed the Fbactional 
Multiplier (p. m.) 



16 



8 



4 



s 



2 
3 


— 32 
48 


6 
6 


— 40 

48 


7 
12 


— 28 

48 


15 
16 


_ 45 

48 



1 

t 
•Si 

a 
1 



t 
•Sf 

9 
f1 



8 
^> 

i, 
h 

1 

A, 

1 7 

S 
IT) 

6 



8 
Tf 

6 

5 

T» 


IT) 

1 1 



7 
8 



1 3 



•l\, 



1. 

2. 
3. 

4. 

6. I 
6. f, 

7 « 

8. h 

10. f 

^^' i> h T¥> ^'?> tIt 

10 i 7 7 7 7 



1 1 

IS 19 

19 11 
T5> ^-ff 



A. 

9 
TT) 



7 
8 



TT 
^3 



13 4 



13. i, J, J, if, f i, II 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 



jr 7 7 7 7 7 

TT» TT> TS"> TT> T^J ?ff 

3 7 2 117 17 
T) TT> Jfi TT> 7j TT 

18 1.3 13 18 13 13 

ISf «T> TT» "ffTJ TT3^J TJy 

2 8 8 7 

T» T) T) TT» 

11 11 11 11 11 11 

Ta» TT> TT) TT) TTJ) TT 

4 8 1114 3387 
T> T) TT» TT) TT) 4* 

4 84. 1 34 634 3124 
T) T3) TTT) TTT) TTTT 

_8 7 119 7 3 

TT) TTJ) TT) TIT) TT> TT 

A 8. 8 8 8 8" 

T) TT) TTT) TTT) TT) TT 

11 18 17 38 81 33 
TT) IT) TT) TT) TT) TT 



(2) 



7 8 8 3 
T) TT) Tl TT) 



O 7 

T) TTTT 



9 

T) 



"TJ 



4 
TT* 



L. c. D. =7 X 11 X 13 = 1001. 

When the denominators are prime to each 

other, the p. m. of a -fraction is the product 

of the denominators of the other fractions : 

thus, the p. M. of f is 11 X 13, which is = 

7X11X13 



(3) f 



11X13 
7X13 
7X11 



tV, 



tV) 



It 

TT- 



6 _ 858 

7 ""1001 
9_819 



1001 
808 



U 

la^iooi 



L. c. D. = 7 X 13 X 19 X 23 = 39767. 



Although the denominators are prime to 
each other, yet it is often convenient, when 
there are four or more fractions, to obtain 
the p. M. by dividing the l. c. d. by each 
denominator in succession : thus, the p. ic. 

offis5681 = ^^^'^^/^x^ ,which is = 
13 X 19 X 23. 



F. M. 

5681 
3«59 
2093 
1729 
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12. 



26. 


*, 


i, 


4 


31. 


h 


h 


T> h tV 


26. 


9 


3 


s 
T 


32. 


h 


f. 


Ti T^r 


27. 


i, 


i, 


*. A 


33. 


h 


♦. 


11 


28. 


h 


3 


f t\ 


34. 


6 


i, 


«, 4? 


29. 


1 


3 
5» 


A. t\ 


35. 


f 


S> 


f> tV 


30. 


1 


1 


1 1 
TT> TT 


36. 


1. 


1, 


*. A. 1 



s 



« 1 



J I L 



J 1 1 ! L 



13* In comparing the magnitudes 
of a number of fractions, as f , i, 
y\, we may take a line, or, for 
the sake of distinctness, as many 
equal lines as there are fractions, 
and lay off parts corresponding 
to them. By an appeal to the 
eye, or by the aid of compasses, we may then compare the 
magnitude of the fractions. 

In comparing the fractions arithmetically, we may proceed 
as in the following examples. 

Arrange the following fractions in order of magnitude : — 
(1) I, h ih respectively = ^IJ, iif, ^JJ. 
Order of Magnitude, |, -Jf, ^. 

By reducing the fractions to a common denominator, we at 
once discover the order of magnitude. 



(2) 



3 



7 



Complements, J, ^, J, -rV) h 

Order of Magnitude, ^% f J, 4, j. 

That which, when added to a proper fraction, makes up 
uniti/j is termed its Complement. Of a number of fractions, 
that which has the least complement is the greatest fraction. 

(3) tV A) A) respectively = ^, r^, ^. 



8* 



13 » 13i» 13i* 

Order of Magnitude, yV? A> tt» 
(4) «, ih ih «, respectively = |, ^, |, 
Order of Magnitude, J$, ^f, f , |}. 

Of the series effractions ^*g, /y, /j, 5*5, arranged in order of 
magnitude, let any two, as ^% and g\, be taken. Reducing 
them to the common denominator 20 X 34, we have the nu- 
merators respectively == 3 X 34 and 20 X 6, of which the for- 
mer is the greater. When fractions are arranged in order of 
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\Q^ magnitude, the product of the numerator of any fraction by 
the denominator of the next less is > the product of the de- 
nominator of the former fraction by the numerator of the lat- 
ter; thus, in the series i|, ||, ||^, |; 15 X 26 > 16 X 23, 
23 X 36 > 26 X 31, 31 X 6> 36 X 6. 



1. i, 
2. 

3.*, 
4. 
6. 
6. 



i 



t 

"Si 

T> TT> T 

«4 a 

3 11 7 
3 13 

¥TJ TJ TT 
9 s 1 a 



7. 

8. 

9. 
10. 
11. 
12. 



11 9 14 18 
TTJ TZT' TT» Tf 

9 11 7 8 18 
^1 TT» TT> ¥» IT 

T> *> TV> T3> TT 

4 1 1 1 7 40 8 
TJ TT» TCt 'SJSi T 



ii> T?> tZi 



14 



i« 



• 18 



19 16 1 « 

TGI TT) T5 



13. 
U. 
16. 
16. 
17. 
18. 



1 o 
TT» 

iii 

89 
TT» 

« 

TT> 

tV, 

1 

TT» 



7 3 4 8 J» 
TT> T» T> T?J TT 
3 4 8 19 9 
T> T> V» TT» ITT 

7 9 1 7 4 « 8, 7. 

T5T» TT> 7T» TT> TT 

7 6 9 11 
TT) TT) "STSJ Ztf 

4 8 S 16 17 
TT) TT) TT) TT) TT 

6 8 8 4 9 
TT) TT) TT) TT> TT 



8 
TT 



8 

T' 



\4^^ Let us ADD the fractions ^, |, and 
By taking any line as the unit, we place 
the lines representing ^, |, 4, in a line, and 
thus obtain theif sum. To express the 
value of the sum, or to add the fractions 
arithmetically, we reduce them to equi- 
valent fractions ^o^ 
having a common *'■'''■'■'''' 
denominator, and 1 



+-• 



TV 



t t t 



7 



• I 



I 1 



J_L 



^h 



add the numerators of the equivalents. Of common denomi- 
nators, the L. c. D. is generaUy taken. 



(1) j+i+i- 



i 
i 



6 
TT 

A 

10 
TT 

9 
T 



4+i+«= 



Othenoiae 
6 + 9 + 10 



12 



= H = 



2 » 

^TT 



2J 



TT 



(2) i + 4 + H + t + A = '"+^"'+C+'^+ - 

= m = v = H- 



l.i + J + i 
8.A+f+« 



17 «L. 1 



o 
TT 



•- + -' 



Tiy 



8_ _|_ JS^ 



^' i H~ A "r TT "T t"T 

ll-i + J+H + iV, 

12. « + A+K + ii 

13. *+4i+« + -iVV + «+ ^'s 

14. t't + A + 1^ + t\ + t'A + a 

15. H+ H+ A+ T%+ tVt + sVb 
i6.f+A + A + A + « + U 
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!*• (3) l| + li = 2+l±5 = 2 + J = 3j. 



In the diagram, haying rep- i_ 
resented 1} and If by lines, we 
place the integers together, and 
then the fractions in the same 
line with them, and thus obtain 
the snm whose value is 2 -(- t = 3f . 
■ » 



i 



I +i 



1 2 3 I 

In adding Mixed Numbers we need not reduce them to improper 
fractions. 

(4) 4i + Gii 4- 7} + 2H = 19 + ^i±^5^^^^±^ 



= 19 + 3,Vt = 22,'A- 

23. H+«+i{+7i+A+19TV5 

24. 37',+|+H+9A+2,\+,V 

25. 7i+8S+6i+7U+A+,V 

26. 4ii+,^+5A+6,',+^-Hi, 

27. H+A+A+6i',+2TV+4* 

28. 71+^+84+111+ 17A+A 



17. 6J+7i+8i+9j 

18. 3}+7i+8J+9j 

19. 7j+85+5iH-74i 

20. 6i+6l+7iH-9U 
^1. 9i+10f+-ll}+6iJ 
22. ll|+3i+2ii+3T\ 

The work may be abridged by combining^ in the process of 
adding, those fractions whose denominators are either the 
same or have a common measure^ as in the following examples : 



(5) TV + TV + -l\T + i + *+TV 



9 
3 



+ 1 4 « • 
ITS TV T » 

+ tV = t*^ ^= i i 



a 



i + i 



(6) i + tV + A + ii. 



= 1 
= J 
li 



— 3 + 6 _ , _ 



» T^ T¥ — 24 — 



9 

TT 



+ 1 1 
TTT 



24 
6 + 11 



61 



A 



17 

TT 



1 



1 
T 

9 

•ar 



29.4+f+4+|+4+i 
30.,V+*+i+J+i+A 
31- ♦~ri"r¥+TTT"iT4"f 



33.11 + 4+2i + A+A+i 



34. 
35. 
36. 



+ 4+if 



1 7 , 

A , 



17 8_i_a_. 



TV + t 

+ i 



9 



28 VULGAR FRACTIONS. 

14« (7) A student spends J of the day in teaching, -^^ in at- 
tending classes, A in study, -^-g in recreation and meals, 
and y^ in miscellaneous reading. What part of the 
day is he thus occupied ? 

i-L 1 4- a 4- 5 4. 1 _ 12 + 4 + 10 + 6 + 2 
* 1^ Tl T^ 7? T^ TV T^ TT — 48 

.1. 39—11 
— T¥ — TT* 

37. i of a pole is in sand, and y»j of it in water. What part of the 
pole is thus helow the level of the water ? 

38. In an Allied Camp, \ of the soldiers are natives of England, 
y»5 of Scotland, y^^ of Ireland, and ji^ of Wales. What part of 
the camp is under British colours? 

39. Of the chairs in the University of Edinhurgh, ,», of the num- 
ber was founded in the nineteenth century, } in the eighteenth, 
and /^ in the seventeenth. What part of the whole was founded 
in these centuries? 

40. In 1685, the regular infantry, and the regular cavalry of 
England, were respectively yl^ and y^^^ of the militia. What 
part were they together of the militia ? 

41. Of the prismatic spectrum, red occupies J, orange ,'5, and 
yellow y'jr. What part of the whole do these three colours occupy?^ 

42. What part of a piece of cloth has a draper sold, who has cut 
offrV 5«i, ,Vaiid,»5 0fit? 

43. A treasurer has expended ^^, /g, ^§, /i^, and /^ of a given 
sum. What part of the whole has he laid out? 

44. In 1853, of the number of freshmen belonging to Cambridge 
iff belonged to Trinity College, f^\ to St John's College, ^»g to 
Gbnville and Caius College, and g|s to Queens' College. What 
part of the whole did these form ? 

45. Of the water of the Dead Sea, y||v is muriate of lime, ,Vr 
muriate of magnesia, 3*5^5 muriate of soda, ,^'99 sulphate of lime. 
What part of the whole are these ingredients ? 

IS* Let us SUBTRACT a frac- -g 

tion, as |, from an integer, « '''''''*' 

as 2. We diminish one of 1 | 2 

the units by % ; thus, | — f ^ |. This, with the other unit, 
makes the whole remainder 1|. In subtracting a proper frac- 
tion from an integer, we find the complement of the fraction, 
and diminish the integer by 1. 



(1) 18 - if = 17,V 



1. 18-4 

2. 10 — 4 



3. 9 - T-V 

4. 11 -A 



5. 8 — ,S 

6. 23 - K 
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15* Let us subtract I from j.* By -f^ 
reducing the fractions to a com- 
mon denominator, we find J ^ -j.\, 



L_l L 



i I I t I «..l«.|. 



I 
IS 



i = t;\ ; and by taking -j?, from ^^ we obtain 

16 — 14 



TV 



the remainder y*,. 



(2)^-1 = 



1 



1 



7. 
8. 
9. 

10. -, 

11. i-i 
12. 

13. 

14. 






1 1 

A 

1 1 



7 
1X5 

3 

T 

4f 



21 

16. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 



1 

— 3 I 



u 


-A 


i^ 


-A 


i- 


-4 


1 6 


IS 


A 


-« 


U 


8 


H 


-« 


H 


1 7 



23. 

24. 
26. 
26. 
27. 
28. 
29. 
30. 



i-« 



H 


— 


A' 


3 

IT 


— 


J 


U 


— 


ii 


if 


— 


it 


if 


— 


a 


14 
IS 


— 


u 


Hi 


— 


3 1 



In subtracting a mixed 
number, as 2 J, from an- 
other, as 3|, we find the 
difference first between 
the fractions, and then 
between the whole num- 
bers. Thus, 



-2 



-A 



^ I M I I I I I 



1% 






or -j*^ from 



or A 



4 

So,3$-2i=3 — 2+^=1 



leaves j'^, 



and 3 — 2=1. 



(3)3| 

31. 3J — 2i 

32. 7* — 6^ 

33. 17 J — 13 

34. 6$ — 3y\ 



10 



1A = 2 + 



A. 



96 — 54 



TXT 



114 
35. 18i — lOf 

36. 

37. ^23H 
38. 



= 2 ♦» 



17f -:- 10 



tV 



iqi7 



Ifil 9 143.3 



39. 
40. 
41. 
42. 



Let us take 1§- from 3 J. Since we 

cannot subtract f or $ from ^ or |, we 

reduce one of the 3 units to m^, 

1} or I diminished by 4 is thus = 4. 

2—1 = 1. So,3j— 1J=2— 1 + 
«+3-4_ 



17H — 134-S 
18H- 

^*^TTT 

Q 1 I 9 14 

-1 



TT 

17 «^ 

9 IS 



-3 



I I L 



J I 



ii 



I 



6 



'V 



In subtracting the ^^^, instead A 

of taking 4 from 9, we may subtract 3 j = 3| 
4 from 6, and add in 3. The prac- i| = 14 
tical advantage of this method is j| 

illustrated in A, in which we take 



B 

Units. Sixths 
3 !» 8 
1 1^ 4 
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15« ^^3 lower numerator from the common denominator, and add 
in the upper numerator. In B, we may consider the sixths as 
units of a lower name, of which six make up a higher unit. 
The solution is then obtained as in Compound Subtraction. 

(4) 6i-3« = 5-3 + ^i±^ = 2{S = 2f. 



43. 20i — 16i 

44. 16J — 13f 

45. 14i — 94i 

46. 16| — lOj 



47. 
48. 
49. 
60. 



14f 



1.^ 



IRll 4.1 5 



'TS 



TV 



13J - 114 

8f - m 



51. 13J — lOH 

52. 6A — 6lf 

53. 18i* - lliS 

54. 23i| — 22^} 



(5) I of a pole is below the level of a pond, ^j^ of it is 
in the water. How much of it is in the ground ? 

"-' = A = 1. 



8 



»v- 



20 



55. 3 of a pole is abore the bottom of a pool, and /, is in the 
pool. What part of it is above the level of the water ? 

56. A retail draper who has bought } of a piece of cloth, sells 
4 ^ of the piece. What part of it has he over ? 

57. f of a common ia laid out as bleaching-ground. What part 
of it is over? 

58. A sailor has spent y*, of his life at sea. What part was 
spent before he went to sea? 

59. A person succeeding to a legacy left by an ancestor or de- 
scendant in the direct line, pays t&v of the value as duty. What 
part is over? 

60. Of the prismatic spectrum, the blue, indigo, and violet rays 
together occupy i, and the blue and indigo together ^'g. What 
part does the violet occupy ? 

61. The number of pear and apple trees in an orchard is | of 
that of the whole, and that of the pear trees is ^3. What part of 
the whole is the number of apple trees ? 

62. Of a consignment of guano from Saldanha Bay, f g^ consisted 
of carbonate of lime and phosphates of lime and magnesia, and \^ 
of the phosphates. What part of it was carbonate of lime ? 

63. In 1857, the number of parliamentary electors in Scotland 
was //y of the whole number in Great Britain. YiThat part of 
the whole number was the number in England and Wales? 



le. (1) }+i-}+4. 

3. l + i-J-,V 



8 



804.40~4S+48-18 ^.,._ ,, 

eo — •* — Ti* 



4.* 
6.4 

6. * 



8 



A-A + J 



VULQAK EBACnONS. 



31 



ie.7.2i + 3i-i-iJ + | 
8.3i-4 + 2|-4i + f 
9. 24-1 + 21 -} + ii 



12.4j-J + 34-JJ + ,V 



(2) A traveller has gone 4 of a joumej on foot, A on 
horseback, i by rail, and the rest bj coach. What 
part has he gone by coach ? 



i-a+T\+i) = i-( 



20 + 24 + 45 



180 



) 



— 1 — . 89 — 



01 



13. i of a pole is blue, i red, and the rest white. What part of it 
is white ? 

14. A stadent has in three weeks read respectively ^^^ |, and \ 
of the First Book of the .^Ineid. What part of it has he yet to read ? 

15. A soldier while in the army had spent | of his life in the 
United Kingdom, /^ in Canada, ^g in Gibraltar, } in India, and 
,*7 in the Crimea. What part of his life had he spent before 
enlisting? 

16. A jeweller having used ^'q, ^jjy and ^^ of an ingot of gold, 
wishes to know what part still remains. 

17. Of the whole time spent by Professor Piazzi Smyth in the 
Astronomical Expedition to Teneriffe in 1856, y', was spent in the 
lowlands of Teneriffe, yYy at Guajara, and ^Yt ** "^^ Vista. 
What part was spent in the voyage ? 

18. Of the component elements of albumen, |i is carbon, ^l^ 
hydrogen, and 5*^ nitrogen. What part of it does the remainder, 
consisting of oxygen, phosphorus, &c., constitute? 

19. Of the whole number of Jehoshaphat's " men of valour " in 
Judah and Benjamin, the three divisions. of Judah were respec- 
tively x|, /v, and ,',. What part belonged to Benjamin? 

20. Of the black and mulatto population of Cuba in 1850, the 
free mulattoes were /jVff» *^® ^^6 clacks ///y, and the mulatto 
slaves gf Iv. What part was the number of black slaves ? 

21. Of iJie annual salaries of the principal, depute, and assist- 
ant clerks of the Court of Session, 5 deputes receive t§^ each, and 
9 assistants yl, each. What part does each of the 4 principals 
receive? 

17« In MULTIPLYING a fraction by another, as $ by f , we consider 

that siDce the 'nultiplier f is |^ of 2, the product will be } of 2 

times ^. Now 2 X 4 = -f, and the required product is = } 

-7- 3 = T^, which is thus = 4 X |. 

In multiplying fractions together, the product of the numer- 
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17. ators becomes the numerator of the product, and the product 
of the denoftiinators the denominator of the product. 

In multiplying by an integer we repeat the multiplicand as 
many times as there are units in the multiplier ; in multiplying 
by a fraction we take that part of the multiplicand which is 
denoted by the multiplier. 

i X } may be expressed as J of $, or 4 off, which being 
the fraction of a fraction is termed a Compound Fraction, 
in contradistinction to a Simple Fraction, as f . A Com- 
pound Fraction is reduced to the form of a simple one by mul- 
tiplying the numerators and the denominators, as in Multipli- 
cation of Fractions ; thus, J of $ = ^^^. 

We may consider J of | 



^ — i-^ I I i I ■ 



J — L—L. 



! 

H 1 



i 



either as |^ of 2 X {> or, as 
in the diagram, we may di- 
vide { into three equal parts, 
and take two of them. Si- 
milarly, we may take ^ of f, 
either as -J of 4 X f, or, as in the diagram, we may divide % 
into Jive equal parts and take /our of them. 

4 






8 

TI 



— 1 •.l..l..la.l..l 

H 1 



(1) jx1tV=TX 



17 

•ie- 

6 



= ?i = IJf 



Since 2 is a common factor of 8 and 10, we cancel these 
numbers, and write the number of times the factor is con- 
tained in each. By thus cancelling any numerator with any 
denominator with which it has a common factor, we obtain 
the product in its lowest terms. 



(2) 



A 



T¥ — ^ X 



46- 
3 



1 



The numerator of the product is = 1 X 1* Unity takes the 
place of a numerator or a denominator cancelled with any 
of its multiples. 

(3) 6jXi4 = f"X ^=H = 4,V 



1. 


8Xi 


9. 


iX5| 


17. 


9* X 8A 


2. 


*Xt't 


10. 


tX7| 


18. 


7tV X m 


3. 


*XA 


11. 


*X16^ 


19. 


19i X 16H* 


4. 


IXi* 


12. 


*X 18i 


20. 


23i X 3H 


5. 


HX« 


13. 


Wt X « 


21. 


17j X iH 


6. 


*XH 


14. 


2AX4 


22. 


««* X m 


7. 


A X ii 


15. 


iXH 


23. 


4tV X 17,V 


8. 


«x« 


16. 


t't X 7| 


24. 


Hi X 3^V3V 
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(4) * X 5| X 4t\ =1 X 

26. i X 2J X f 

26. J X 3i X i 

27. 3J X if X a 

28. 2i X i X 3f 

29. 3t?t X tV X 64 

30. 3J X A X 6i 



17 



11 — TT — ■'■"tT' 

31. * X i* X 8i 

32. 6i X A X 6} 

33. t X * X 6| 

34. A X * X H 

35. 71 X * X H 

36. 8* X U X AS 

Reduce the following Compound to Simple Fractions : — 

(5) i of* of A of H =i.X 4 X ^ X 1= A 

2 6 

3 4 

(6) I of * of 7i of if =tx 4 X ? X 1= «. 



A 



37. i of J of 4 

38. I of 4 of Jf 

39. I of ii of 

40. J off of 44 

41. i of I of 84 

42. f of 4i off of 44 

43. f of 24 of f of 6f 

44. f of A of 4f of 34 of -44 

45. A of f of 44f of 3| 



■66- 

11 

46. 4fofA5yOf44ofA\ 

47. fofjoff off of Aof 7 

48. i of 54 of A of 4f of 5 

49. ff of 16f of A of 70A 
60. «of A°ffOf4fof AVof307A 



51. 
52. 
63. 
54. 



fof Aof Aof8jof84 
of f of A of TTv of 6661 
ofl9ofAof44of44of8| 



1 

T 

a 
TT 



> of ft of 7f of 7 A of 



TT 



«o 



(7) If a train runs f of a nule in a minute ; how many 
miles will it run in f of 434 i^^- ^ 



mL 



29 

-6?- 



29 



f Xf X434=3:x|:X Y = f = 74 ml. 

-a- 2 

55. A soldier was ia hospital A of ^^ time he served in India, 
which was ^j of his life. What part of his life was he in hos- 
pital? 

56. A sailor's share of prize-money is A of a midshipman's, 
whose share is A of a lieutenant's. What part of a lieutenant's 
share does a sailor get? 

57. Jack, who gets f of a plum-pudding, gives | of his share to 
Tom, who gives \ of his to Harry. What peurt of the plum-pudding 
does Harry get? 
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X7* ^^' -^ schoolboy prepares his lessons at home in | of the time he 
plays, which amounts to y^ of | of a day. Daring what part of a 
day does he prepare his lessons ? 

59. On the Geelong and Melbourne Railway, the fare per mile 
by the third class is /, of that by the second, wliich is } of that by 
the first, which is 8|d. Find the fare per mile by the first. 

60. find the receipts of a railway for a week which amount to 
^li of £6384. 

61. The number of registrars employed in the Census of 1851 
was y>/,'7 of that of the enumerators, of whom there were 38740. 
Find the number of registrars. 

62. If a train runs a mile in | of 3} min., in what time will it 
run y^9 of 23} miles? 

63. 24 flagstaff's are placed on a road at the distance of | of 73} 

yards between each. How many yards are between the first and 

the last. \ 

The number of spaces between a number of objects placed in a 
line is one less than the number of objects. 

18* ^ DIVIDING a fraction by another, as | by |, we consider 
that since the divisor } is ^ of 2, the quotient obtained by 
dividing by f is 3 times as large as that obtained by dividinff 
by 2. Now } -7- 2 = j, and the required quotient is = ■} X 3 
= f . i-T-i thus produces the same result as { X i* 

In dividing a fraction by another, we invert the divisor, and 
proceed as in Multiplication of Fractions. A fraction inverted 
IS the Reciprocal of the original fraction ; thus, | is the re- 
ciprocal of |. The product of a fraction by its reciprocal is 
^ unity. 

To divide J by f , we may, i — i — i — s — " — « — « — « — s — • 
as in the first dia^am, ac- i I ^ i 

cording to the previous explanation, take (me-Tuilf of }, which 
is I, and by taking three parts each = f , we obtain {. 

Expressing} and fin the same 1 I 

denominator as i\ and -f^ re- ''''''*' ^ ' ^ "' • 

spectively, we see in the second tjti 1 

diagram that if we take 8 tvodfths as the unit, 9 Iwdfihe con- 
tain 9 of those parts of which the unit contains 8. ^ is thus 
I of T-\, or I is the quotient obtained by dividing A by -xV, or 
is = f^f 

(1) t -^ t't = 4 X V = « = lA. 

8 

(2) 41 ~ 7{i = I X ^ = AV 
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18. 



1. 

2. 
3. 
4. 
5. 
6. 
7. 
8. 



a 

4 



-^* 



7 
■ff 

1 7 



a 

I 






84 
TJTT 

S3 



A* -1- 
TT ^^ TT 



9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 



r1r-^- A 



17 
IFT 

10 
TT 

38 
7T 



^8 _:. 

6i^ 



(3) J^i'iof3i=Xx^ 



8 



Tirv 

if 

H 

1 1 

T¥ 

H 

7 

¥ 
ii 

X 



17. 19| -f- *i 

18. 17A -^ « 

19. 4| -r- 5J 

20. 5i -7- 11| 

21. 2jJ -T- 7f 
3}4 -r 9i 
14J -T- 44 
7} 



17 



10 

2 

-6- 



22. 
23. 

24. 

= 4*. 



-^2i 



(4) Wof4i~| = AXjilX 6 = 



109 
T¥¥' 



25. 

26. 
27. 
28. 
29. 
30. 



81 . 
TT 

161 
T¥T 

51 . 
ZS 

1 9 
"if 



8 



of lOi 



of 25J 
I of 12} 



7 



-7- *0f 






3« 



t -r U of 7i 
H -7- i of 8tV 



31. 
32. 
33. 
34. 
35. 
36. 



i 



« 



of 

4 of 2} -^ 
of 1. 



7 
TT 

7 
T 



3 
T 

*of 



, 7 

as . 
TXT 



A 



9 
ITS 



of 



1 1 1 
TTT 



« of If 

of 4 

i of li'r 



7 
TT 



* of Jf -M of 
We may write the quotient | -^ f in the following form : — 

8 

~, in which the dividend becomes the numerator, and the 

divisor the denominator of a Complex Fraction. 

A Complex Fraction has a fraction in either its numerator or 

8 2 5* 3* 
denominator, or in both of them :— thus, -5-, — , -^, y|, are 

complex fractions. The reduction of Complex to Simple Frac- 
tions is similar to the Division of Fractions. 

Reduce the following Complex to Simple Fractions :— 

(5) i-=TV 

We have multiplied the numerator and the denommator of 
the fraction by 4, the denominator of the numerator. So, 
when either the numerator or the denominator is an integer, 
we multiply the numerator and the denominator by the de- 
nominator of the fractional term. 



(6) 



8 

T 

or 



= { -J- 4i = i X if = «. 



• Ci' = 



«• 
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18« The quotient may evidently be obtained by multiplying the 
extremes of the complex fraction for the numerator, and the 
means for the denominator. 



(7) 



12* 



r6 ^ 
—3 -«- 



We may cancel either of the extremes with either of the means. 
As the numerator and the denominator will likdy he expressed in 
the lowest terms, we thus cancel ihejirat with the third, as 35 with 
77, and the second with the/ottrt^ as 4 with 6. 



37. 
38. 
39. 
40. 
41. 



(8) 



(9) 



(10) 



52. 



53. 



6 

84 




42. 


1 

1 


47. 


7* 


7 
111 




43. 


4 

7 
TV 


48. 


6| 
6* 


9 
121 




44. 




49. 


19J 
28t\ 


11 
134 




45. 




50. 


2ft 


^ 




46. 


« 


51. 


23J 


7 




^X^« 


« 




24| 




-*-^18 








|of3t 


§'^-4-8 


18X7 


. 91 




«of34 


— 4 -SS-S 


— 6X20 — 


■ 120- 




5A 


it 






1 


5 " 


_ A - 

~ 6 " 


- 5 " 


= Hi 


1 


3 




= !«. 






tS 










lofSi 




64. 


A of 12* 


56. 


1 


*of9} 






8°^ (Hi 




1 

5 


|ofl3i 




55. 


fof* 


57 


2 


4 of 71 
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18* 0-^) ^^^ many pieceSi each 30} yards, are contained in* 
114$ yards? 

14 

114$ -> 30! =■— X ^= H = m pieces. 

8 

58. If a piece of cloth is 29} yards in length, and a remnant 1 { | 
yard ; how many times is the former as long as the latter? 

59. How many squares, each ^ sq. inch, are oontuned in 132^ 
sq. inches? 

60. How many postage-stamps, containing ^| sq. in., are in a 
sheet of 172$ sq. in. ? 

61. How many times can a measure of | pint he filled out of a 
vessel containing 63 1 pints? 

62. How many times wiU a coin 2^ inches in circumference turn 
round in traversing 30 inches ? 

63. Mercury is 13| times as heavy as water, and g^ld is 19} 
times. How many times is gold as heavy as mercury ? 

64. The pellicle from which goldbeaters' skin is made is ^jf\[^ 
inch thick, while gold leaf is vb^Vvs hi. thick. How many times 
is the former as thick as the latter? 

65. The largest scale of the Ordnance Survey Maps is lineally 
Tfiya ^^ ^hat of nature, and the smallest is vs^gv. How many 
times is the former as large as the latter? 

66. The mass of the Earth is ^^^'isy, and that of Jupiter is y^i^g 
of that of the Sun. How many times is the mass of Jupiter as 
great as that of the Earth ? 

67. A book of 240 leaves without boards is j^ inch thick, and 
another of 180 leaves without boards is y'^ inch Ihick. How many 
times is the paper of the former as thick as that of the latter ? 

(12) How many men are in a regiment of which y^ = 
255 men ? 

255 -f- I'b = 255 X V = 850 men. 

The regiment is evidently = V of ^„ of the regiment, but 
y'ff of the regiment = 255 ; hence the number in the regiment 
= '^ of 255 = 850. 

68. Find the length of a pole of which } = 18 ft. 

69. The Pylades war steamer, having 21 guns, has /, the num- 
ber which the Princess BoydL war steamer has. Find the number 
of guns in the latter. 

70. Find the distance from London to Kurrachee, that from the 
head of the Red Sea to Kurrachee, which is 1700 miles, being ^\\ 
of it. 
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18* (13) Of a pole, -f^ is painted white, -f^ green, ^ red, and 
the remainder which is 5 ft. is painted black. Find 
the length of the pole. 

1 -L. 7 4.11— 6 + 11+11 _ ,0 — jL 
TT T^ TTT T^ Tiy — ^0 — T^ — * 

1 — 4 = J; 5ft. ~J = 10ft. 

71. Of the area of the five great lakes, Lakes Erie and Ontario 
together contain }, Michigan and Hnron together ^f, while Lake 
Superior contains 32000 sq. miles. How many square miles do 
they in all contain? 

72. Of an army \ is English, /, Scotch, y^^ Welsh, and the 
remainder numhers 4796 Irish. How many are there in all? 

73. Of the distance from Edinhurgh to London hy rail, via Car- 
lisle, that from Edinhurgh to Carlisle is ^, from Carlisle to Preston 
;*if, while that from Preston to London is 210 miles. Find the dis- 
tance from Edinburgh to London. 

(14) A labourer can do a piece of work in 18^ days. 
What part of it can he do in a day ? 

74. A labourer can perform a piece of work in 12} days. What 
part of it can he do in a day ? 

75. A workman can floor a room in 5^^ days. What part of 
the room can he floor in a day ? 

(15) A can do a work in 8 days, B in 12 da., and C in 16 
da. In what time will they do it working together ? 

A can do -J of the work in 1 day. 

A, B, and C can do i + ^V + tV = ^^^*=^^ = if of the 
work in 1 da. A, B, and C, will thus do the whoU work in 
as many days as are = 1 -7- Jf = f | = 3t\- da. 

(16) A can do a work in 10} da., B in 12} da., and C in 
8S da. In what time wiU they together do it ? 

A lOj = V 



B 12J = V 

C 8f = V 



% — 70 
7 r — T¥T 

4 60 

A = tVt da. da. 
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18t 7^- ^ ^^^^ ^^ ^ "^^^^ ^^ ^ ^'f ^ u^ 9 da., and F in 10 da. In 
what time will they do it hy working together? 

77. A cistern can he filled hy three pipes in 10, 12, and 18 min. 
respectively. In what time will it he filled when they are all open ? 

78. X can do a work in 3 hoars, Y in 4J ho., and Z in 6| ho. 
In what time will they together do it ? 

79. A can do a work in lOjl da., B in 11}, and C in 12^^. In 
what time will they do it together? 

80. A can do a work in 3 da., B in 4 da., and C can do as mnch as 
A and B together. In what time will they do it working together ? 

10* G can do } -f" i ^^ ^® work in a day. 

81. A can do a work in 7 hours, B in 5^ hours, and C can work 
twice as fast as A. In what time will they do it together ? 

82. A, B, C, can do a work together in 20 days ; A alone can 
do it in 40 da., B alone in 60 da. In what time can C alone do it ? 

©• C can do jV — (,"^ + ^s) of the work in a day. 

83. D, E, F, can do a work together in 5 days, D in 16$, and £ 
in 13} da. In what time can F alone do it ? 

84. A, B, G, can do a work together in 7 days, which A and B 
can do together in 10 da. In what time will G do it? 

PST G can do j — y\f of the work in a day. 

85. F, G, H, can perform a work together in 1 day, which G and 
H can do together in Ij^ day. In what time can F do it? 

86. X and Y can accomplish a work together in 8 days, Y and Z 
together in 9 da., and Y in 14 da. In what time can X and Z do 
it separately and together? 

il^ X can do I — ^^^ of the work in a day. 

87. A and B can do a work together in 3} diEL, B and G together 
in 4 da., and B in 5} da. In what time can A and G do it sepa- 
rately and together ? 



19. 



(1) 



) A 


of3if 


^ 18^- 


Aof3jf = 


= tV X 


Hi 
18^ 


^ 


V X 



01 



— TT — 4J? 



riir = « = 



i47 



^XS 



*F 



fV 



= 1 



tVtj* 



1. SofJ + ioff + fofli 

2. |of3J + fofJ + T\of3f 

3. |of4i + fofA + «oflTi^ 



*. ^ + i + 



6i ' 9} 



6} 



5. 



6. 



?i 4- lii 4. ?ii 

7f ^ 14S ^ 23} 

3* ^ 111 ^ m 
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19. (2)*ofg^ 



TVofSrV 



117 



Aof3tV=AX «= m 

9625 — 2961 6661 



T% = 



a •6 4 



-•-•-fA 



TTTT: 



10640 



10640' 



We place " *-^ " between two quantities whose difference 
we wish to find, when the less is written first, or when we 
are uncertain of their relative magnitude. 



7. * of 31 

8. 4* of ^ 



(3) a - 



« of 3J 



54 



9. U of i? 



17 of S 
XIT vl T 



:rT 



10. 



tV 



31i 



A of 2J 



156 — 99 — 40 -f 120 



180 



180 
TST5 



«• 



From a we are required to subtract Ji -^ f diminished by J. 
By subtracting Ji -|- t ^® obtain a remainder too little by |. 
By adding | to this remainder we therefore obtain the re- 
quired result. 

When " — "is placed before a parenthesis, we change the 
" + " and " — " signs of the enclosed quantities respective- 
ly to " — " and " -f-," and add or subtract as indicated by 
the changed signs ; thus : — 



H-iii + i- 


f)i8 = |i-4J-|+J. 


11- J - a? - t't + i) 


13.|ofVT-(iof*-iof^^ 


l2.-B + A-(il+A) 


14.«of,V (^ + .Voi^') 



(4) (8tV + m) ^ 






2 
T 

■*-7r 



81 X19 



8«7 V *' 



87 






15.(f+*)X(*-*) 
16.(f+*of3i)X(*+|+A) 



UX6 



18. ?- 



a 



+ A 



T _:_ /-a _L 7 ^ 
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19* ^^ following show the difference in value produced by 
changing the place of the parenthesis : — 



of 



ItV) 



20. 



21. 



, 7 



19. (If X i?) - (g + A 

^. X (« - fl + A of 1,',). 

t >" (** - S) + '^ "' '■ 

20* In REDUCING the fraction of a quantity to a lower name than 
that in which it is given, we multiply the fraction. by the num- 
ber of times the former is contained m the latter ; thus, in 
reducing ^ foot to the fraction of an inch^ we multiply the 
numerator by 12, and obtain f ^ inchy which is = }f of j\ foot. 

(1) Reduce ^V ^^* ^^^^7 ^^ ^^^ fraction of a grain. 



1 X 

oz. ^ 

9 



8 
20 X-B4- 






1. 

2. 






^■'ty cr 



d. 

■r^'*' 8* 

3. s^gVL s. 

4. 

5. 

6. 

7. 
8. 
9. 



:4t8. 



■ST 



cr. 



s. 

, hfd. 

sixd. 

cwt. 

in. 

f }^ lb. av oz. av. 



T. 



7 



10. 

11. 

12. 
13. 
14. 
16. 
16. 
17. 
18. 



Ada. 



f}^lb. tr oz. tr. 

po. 

ho. 

^Jn^^ lb. 

■^ sq. ft sq. in. 

yd. 

bu gal. 

fu yd. 

min. 



1 ^ ml 
1 1 

TBTT 



In reducing the fraction of a (quantity to a higher name than 
that in which it is given, we divide the fraction b^ the num- 
ber of times the former contains the latter ; thus, m reducing 
^ grain to the fraction of a lb, avoir,, we multiplv the denom- 
mator by 7000, and obtain TrJiJTy 1^* avoir., which is = Yjhfrs 
of 7000 gr. 

(2) Reduce 4d. to the fraction of a crown. 



d-T 



X«-X 6 

8 



1- cr. 



TUT 



19. 



Afl £" 

20. icr £. 

21. Jd s. 



22. f s gu. 

23. ^Ib T. 

24. if in yd. 
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zo. 



25. 
26. 
27. 
28. 
29. 
30. 



IJsec ho. 

I gal bu. 

41 yd ml. 

}f oz. tr lb. tr. 

if pt gal. 

«pk qr. 



31. 
32. 
33. 
34. 
35. 
36. 



Imin da. 

da CO. yr. 

qr- 

}J cub. in cub. yd. 

Ifpo.. ac. 

iligr lb. av. 



Kqt 



In reducing the fraction of a quantity to a name which is 
neither a measure nor a multiple of the name in which the 
fraction is given, we both multiply and divide as in the fol- 
lowing example : — 

(3) Reduce -/^ lb. av. to the fraction of a lb. troy, 
lb- *^-^x^=t'A lb.tr. 

720 

In multiplTing by 7000, we rednce the fraetion of a lb. av. to 
that of a grain, which, when divided by 5760, becomes that of a lb. 
troy. 



37. |fl cr. 

38. iJgu £. 

39. inl ft. 

40. ««E.E yd. 

41. ttIttI^* ^^ 1^' ^' 



I 



42. m oz. tr oz. av. 

43. Is Ik ft. 

44. TA^Ju-yr CO. yr. 

45. ^i CO. mo CO. yr. 

46. ff^geog. ml Imp. ml. 



In reducing a compound quantity to the fraction of a simple 
or a compound quantity, we proceed as follows : — 

(4) Reduce £1 /r 2 .^ 7 to the fraction of £1 ^ 13 ^s' 5. 

£U2^7 = 271d. £U1S^5 = 401d. 
£l*'2ir7 = n^ of £1^13/^5. 



Having reduced the quantities to the same name, we find that 
since £1 » 2 » 7 contains 271 pence, of which £1 » 13 » 5 contains 401, 
the former is |}{ of the latter. 



47. 11/6 £1 

48. 2/24 £1 

49. 2ft. Sin 1yd. 

50. 3ro. 15po lac. 

51. 6fu. 15 po 1 ml. 

52. 6 oz. 3 dwt. ...1 lb. tr. 

53. 4/4 13/8 

54. 7/8J 13/3J 

55. £l>s'15^3 £3^13^9 



56. 3oz. 4dwt 21b.6oz. 

57. 3 fu. 44 yd 3 ml. 

58. 2qr. 3nl 3yd.lqr. 

59. 2ro. 14 po 3ac. 1 ro. 

60. 7bu.3pk lqr.3bu. 

61. 7 ho. 12min....3da.4ho. 

62. 4 da. 17 ho 1 wk. 3 da. 

63.22*^30' 360* 

64. 66'* 32' 23^.. ..90** 
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20. 



(5) Reduce | s. to the fraction of J^ £., or find what part 
{ s. is of ^9 £. 



8. 

8 
6X20 



£. 
— s — 3X27 



^i^s 



— 8 1 nf 



100 X 10 

iS £ 



of is £. 



5T 



TT 



Oihenmae: 7= 



£. B. 

10X20__aoo 
27 — 5^T 

iB.=T*4TyOfi?£. 



3 



w=*x 



iSee § 24. (2). 



65. tV£ |£. 

66. J 8 tVS' 

67. tV *c ^ ac. 

68. A yd A yd. 

69. ^8 T?^£. 

70. A£ 3f s. 



71. 
72. 
73. 

74. 
75. 
76. 



Aac, 



*po. 

i ml. 

£2J 

Hiqr. 

I da. 

^fyoz.av Aoz.tr. 



^fu... 
3| s... 

6 J gal 
64 ho. 



In finding the value of a fraction of a quantity, we may 
either work as in reducing a fraction to a lower name ; or, 
by taking as many units of the name in which the fraction 
is given as are indicated by the numerator, we may divide 
by the denominator as in Compound Division. 



(6) Find the value of H £. 

6 S. 8. R. 

oSSX-ae- 126 Kg ^X43- 

^-ee- — 24 — ^^▼' -84- 

24 2 

Oihenmae: £|f = ^V 0^ ^25 



d. 



8. d. 



= 2J, f| = 5//2i. 



96 



{ 



lift 

^iS. 



77. 

78. „ 

79. ii* £. 

80. « £. 

81. II cr. 

82. Hi gu. 

83. If fl. 



84. 
85. 
86. 
87. 
88. 
89. 
90. 



t\^ lb. av. 
Ji cwt. 
i«T. 
lb. tr. 

yd. 

sq. yd. 
\i cub. yd. 



97 

if 

1 7 



121 25 //0>^0 
8 I 2 //I// 8 

0/r5>5'2i 

tWt ml. 
if ac. 



91. 
92. 

93. -^ oz. tr. 

94. t-Vt bu. 
95. 
96. 
97. 



99 

40 



pk. 
Ik. 
Ju. yr. 



(7) Find the value of J of 9^^ acres 



ac. 



'T7 
ac. 



iof 9Aac. = J X W = V/ = 7A, 



7 ^ 



ac. TO. 

ac. = 7 ^ ^ 



po. 

231 



ac. 
12 



ro. 10 
.7^X40^ 
■Mi- 
8 



po. 

23j, 



»• 
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OA. >c. ro. 10 po. ae. ae. ro. po. 



9)64 // 1 ^ 10 



98.iof6jcr. 
99.4of3|hf.cr. 
100.|of£3^7ir6 



7 ir -r 23i 
104. 1 of 3} 8. 

105.^of2ho.34min. 

106.tof3wk. 6da. 



101.tof£3/^6ir4J 
102.T9yof3fu. 12po. 
103. 4 of 2 ac. 3 ro. 

107. Express a Russian Archine, which is ^ of a yard, as the 
fraction of a mile. 

108. Express the height of Ben Macdhni, which is t|| of a mile, 
in feet. 

1 09. Schiehallion, where Maskelyne made a series of observations 
on the Density of the Earth, is nearly | of a mile high. Express 
its height in feet. 

1 10. Harton Coalpit, where Airy oondncted a series of obsenra- 
tions on the Density of the Earth, is f) of a mile deep. Express 
its depth in fathoms. 

111. The Telocity of sound is ^^ of a mile ^ sec. Express it in ft. 

112. Express 5 dwt. 9 gr., the weight of a guinea, as the frac- 
tion of 1 lb. troy. 

113. In an estate of 3173 acres 20 poles, the roads occupy 66 
ac. 1 ro. 8 po. What part of the estate is occupied by roads ? 

114. The distance traversed by an express train in i\ hour is 
run by a goods' train in | of 1^ hour. What fraction is the for- 
mer time of the latter ? 

115. The National Subscription, promoted by Cromwell in aid 
of the Waldenses, amounted to £38097 » 7 » 3, of which Cromwell 
gave £2000. Express the latter as the fraction of the former. 

116. In November 1855, the Patriotic Fund amounted to 
£1,296,282 m 4 f^ 7, of which Glasgow subscribed £44,943 " 1 » 10. 
What part was the Glasgow subscription of the whole ? 

117. Express 58|f yards, the depth of an Artesian well, as the 
fraction of another which is ^^ of a mile deep. 

118. What fraction is an oz. avoir, of an oz. troy? 

119. Reduce a grain to the fraction of a dram avoir. 

120. Express a lb. troy in avoir, weight. 

121. In Scotland, during June 1856, the mean weight of vapour 
in a cubic foot of air was 3 t^^ grains. Express this as the fraction 
of 1 lb. avoir. 

122. In Scotland, during April 1856, the mean weight of vapour 
in a cubic foot of air was tvIIov lb. avoir. Express this in grains. 

123. Mont Blanc is 15780 feet above the level of the sea, and 
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;0«^^^^g"^ ^ ^/b^v miles. Express the height of the former as 
the fraction of that of the latter. 

124. A degree of longitude on the parallel of Gtreenwich is nearly 
= I of a degree of the Equator, which is = 60 X 6076 ft. Find 
the numher of Imperial miles in the former. 

Q^ Find the sum of | ac, | of 3{ ro., and ^ of 16|- po. 

II. 

ac. ac. 

iof3iro.=4}ro.= {*=«* 
^ofVpo.=ypo.=iJ,=,TS 



I. 



ac TO. po. 

= 0/5' 2 i^ 16 



f ac. 

JofSfro. =z0^2^36i 
^ of 16^ po. = QjtQ^ 4| 

1 A' 1 /r 17^. 



f«4 
=l-r\^ac.=lac. Iro. 17^po. 

In adding fractions expressed in different names, we may, as 
in I., find the value of the fractions, and then proceed as in 
Compound Addition ; or, as in 11., we may reduce the frac- 
tions to the same name, and having added them, find the value 
of their sum. 



1. 



i £. + J s. + J cr. 



2.,v£. + ifl. + js. 

3. i ac. + 2\i ro. + 3i po. 

4. i ml. + ^% fu. + tV po. 

5. i lb. + li oz, + ^ dwt. 

6. ««^.^-i8.+HofiV£• 



7. ^ T. + I cwt. + f qr. 
S- A<ir-+4bu. + ipk.-|-|gal. 
9. JT.+7 jcwt.+l4f qr.+20tlb. 
10. ^da.+$ho.+6|min.+/5ho. 

ii.Wft. + iyd. + Tf^fu. 

12. iof3tpo.+^Vml-+|of2|fu. 

13. Find the total weight of seven half-chests of tea, containing re- 
spectively 1 f qr., ^, cwt., v$7 T., 1 1 qr., ^| cwt., | of ^% T., and f cwt. 

14. How many acres are in a parish in which cultivated land 
occupies 2^1 sq. miles; pasture, f of ISx'j sq. miles; and planta- 
tion, 234f acres? 

15. Find the weight, by the old system, of a pill-mass, consisting 
of 1 3 rhubarb, i 3 acetate of potash, and j i § of conserve of roses. 

. 16. The highest part of the woody region of Mount Etna is || 
of 1|S| mile above the level of the sea; the foot of the cone is 
1160^ yd. higher; and the summit is j^ of 1316t't ft. above the 
latter. Find the height of the smnmit above the level of the sea ? 

22« (1) From i of 6 J fur. subtract ^s^ mile ; or find the value 

of I of 6i fu. — Vt ml- 
I. 

fb. po. yd. 

f of 6i fu. = 3 // 32 >r 
ml. = Ijf 28>r3| 



II. 



3 



2^ 3^2^ 



ta. 



|of6ifu. =3t = 3}| 
^'^ ml. = 1* = IH 
2 fu. 3 po. 2t.*z yd. = 2,'^ lu. 
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J2A« In finding the difference between fractions expressed in dif- 
ferent names, we may, as in I., find the value of the fractions, 
and then proceed as in Compound Subtraction; or, as in II., 
we may reduce the fractions to the same name, and find the 
value of their difference. 

In I. we have the number of yards=:5^ — 3} =2 -|- ^tt =^ ^ A* 

6. } oz. — y^-y dwt, 
6. J^ pk. o^ f bu. 

(2) Find the value of $ £. — (J s. + ^^ cr. — | fl.) 
l£.— (Js.+^»^cr.— |fl.)=$£.— is. — Acr. + ^fl. 

B. d. 8. d. 

^ £. = 16 >r is. = i^ lOi 

ffl. = l/»-2i4 y^cr. = W 6 



1. J £. — i s. 


3. -f^ cr. c^o -1 £. 


2. \\ cwt. — II qr. 


4. i cwt. — tV T. 



17>^2Jf 
17^2J| — 2^41 = 14-' 98f 



2^ 4i 



7. *£. + ^, 8. - (,'^ cr. - i fl. + I gu.) 

8. ,V ac. — (I ro. + if po. — y\ ac.) 

9. By how much does 1 y'f jacobus exceed f Joannes ? 

10. A vessel containing f gal. is filled, and ^ of 3} pt. is then 
poured out. How much is left in the vessel ? 

11. An apothecary prepares ;*q § of medicine, which contains 
1 ^ 4 gr. of conserve of roses. \^liat is the weight of the other 
ingredients, by the old system ? 

12. The rope of a bucket, while ascending the shaft of a coal 
pit ^ of 2 12 1 fathoms deep, snaps while the bucket is { of 200f ft. 
from the top. Through what depth is the bucket precipitated? 

13. The top of St Peter's, Rome, is ^f^ mile above the ground, 
while that of St Paul's, London, is ^V, mile. Express their dif- 
ference in feet. 

14. A retail grocer having bought f of 58^ lb. of tea, sold during 
six days, | qr. y|j cwt., \ qr. y*, cwt., | qr., and | of ,\ of 18f lb. 
How many lb. has he still on hand? 

15. A draper having a piece of cloth containing 27f yd., sells 
I of 7y«, yd., ^ of 3| yd., and J of 3 qr. What has he over? 

16. The astronomical stations chosen by Professor Piazzi Smyth 
in Teneriffe, in 1856, were respectively iS| of 2^ miles and f 9 of 
3yVgff miles above the level of the sea. By how many yards did 
the height of the latter exceed that of the former? 
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23% Multiply ^ £. by 30f . 

30| X * iS. = i|5L X ^ £. = £13 A = £13//3>/6| f 
We multiply the fraction of a quantity as in abstract num- 
bers, and then find the value of the product. 



1. 


4£ X 17 


3. TT ac. X 18 


6. 


Aho. X g 


2. 


|s. X 29J 


4. If pk. X 3^i 


6. 


i?j5 ml. X ^ 



7. An incumbent has receiyed 40 stipends at an average of 
£148^ J § each. Find the total amount. 

8. If a train runs a mile in ^^ hour, in what time will it traverse 
I of 150 miles? 

9. Find the price of 6f pieces, each 29 J yd., at @ /jS. ^p* yd. 

10. A farmer having found 263 sheep trespassing on his fields, 
claims by an old statute, as compensation from their owner, ^ of 
I of £y>9 for each sheep. Find the total claim. 

] 1. A train runs ^ mile in a minute ; what distance will it run 
in I of 3| hours? 

12. The area of Paris is 6//^ times as large as that of Frank- 
fort-on-Maine, which is=2 ^\f sq. miles. Express the former in acres. 

13. The area of one of the parishes in the smallest county in 
Great Britain is j 1 1 of 4563 acres, while that of the county is 6} ^f 
times as large. Express the area of the latter in sq. miles. 

14. The I of a Prussian thaler is pure silver. The weight of a 
thaler is /^ of a Cologne mark, which is = 7|^ oz. troy. How 
much pure silver is in a thaler? 

24. (1) Divide lj\ acre by 28^. 

ItV ac. -T- 284 = if ac. X ,St5 = AViy »©. = S^f po. 

We divide the fraction of a quantity as in abstract numbers, 
and then find the value of the quotient. 

(2) How often is ^ s. contained in ^ £. ? 
4 8. = ,V ^• 

tV £• -r- A ^- = l^TT times- 
In dividing one quantity by another, we reduce them both 
to the same name, and by finding the quotient, we see how 
m^y times the one is contained m the other. 

This operation is equivalent to finding the fraction, proper 
or improper, which the dividend is of the divisor ; thus, as in 
§ 20. (5), we find that ^\ £. is = Vt o^ * s-» o^ that ^\ £. is 
= lO^T times f s. 



1. ISt-V 8. -7- 20^ 

2. ^ cr. -7- li* 

3. l^V ml. -7- 6^ 



4. Si da. -7- 1,V 

5. 9ii ac. -T- iJ ac. 

6. 4y\ sq. yd. H- *i sq. yd. 
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24* 7* ^^^ sovereigns are coined out of J | of 19 i lb. troy of sterling 
gold. Find the weight of a sovereign. 

8. 155 Napoleon pieces weigh S2^^^ oz. troy. Find the weight 
of a Napoleon piece. 

9. If a cubic foot of air contains 2^^^ grains of vapour; what 
volume of air will contain 1 lb. avoir, of vapour? 

10. How many crofts, each H ^^ ^i roods, can be portioned out 
of 121 acres? 

11. How many pieces, each |^ of 48 yards, are contained in j*, 
of683|iE. E.? 

12. How many lb. troy, each i^| lb. av., are = | of |^ cwt. ? 
13.' In Mid-Lothian, the total area under a rotation of crops 

was, in 1856, 104077f acres, and in 1857, 160^}} square miles. 
What part of the former is the latter? 

14. An American dollar weighs §{ oz. troy, and a British crown 
fy lb. troy. Express the former as the fraction of the latter. 



SL^m MISCELLANEOUS EXERCISES IN VULGAR FRACTIONS. 

1. How many hundredths of an inch are in a link ? 

2. A student has read ^j of the Sixth Book of the iEneid, which 
contains 903 lines. How many lines has he yet to read? 

3. Find the weight of 200 guineas, each 5| dwt. 

4. The sheriff and justices of peace of a county enrolled 54 spe- 
cial constables in one day, on the next day } of that number, and 
on the third day f of the number enrolled on the second. How 
many have been enrolled in all? 

5. A boy who has 36 marbles gains ^ of that number, and then 
loses Y*9 of what he has. How many marbles has he gained? 

6. In 1855, the population of Texas, amounting to 400,000, in- 
cluded 35,000 Germans. What part of the entire population was 
the rest of the inhabitants ? 

7. In 1856, 106000 acres in Ireland were occupied in the growth 
of flax, of which 150 square miles were in Ulster. What part is 
the latter of the whole ? 

8. Of a vessel, worth £5600, A, who has |}, sells | of his share 
to B, who sells f of his to G. Find the value of G's share. 

9. Of a number of sheep on a hill-farm, the Cheviot ewes were 
I, the black-faced ewes }, the Cheviot hogs ^^, the half-bred hogs 
^2, and the remainder consisted of 100 black-faced hogs. Find the 
total number. 

10. In Scotland, in 1856, the number of deaths in February, the 
month of greatest mortality in that year, was 7227 ; and in Sep- 
tember, the month of least mortality in 1855, the number of deaths 
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25*^^ 32 more than ( of that in Febnuury. Find the number in 
September. 

11. L^ in small fiirms in Asia Minor, ^ of the produce is given 
to the landlord who furnishes the seed, and y',f of the remainder to 
the government as land-tax, what part remains to the tenant ? 

12. A gentleman leaves property worth £556 to his cousin, who 
pays a duty amounting to ^jj of its value ; and £470 to his second 
cousin, who pays ^'^ of it in duty. Find the total duty on both. 

13. A bankrupt's effects amount to | of | of his debts. How 
much can he pay per £. ? 

14. A bankrupt pays 11/B «|^ £. What part of his debts are his 
effects? 

15. In the examination for admission to the Royal Military 
Academy at Woolwich, the number of marks for English amoimts 
to 1250, and is -^^ of the number of marks for Mathematics. Find 
the number of the latter. 

16. Divide £57} into 4| shares. 

17. Divide £819 among 6 men and 5 youths, giving a youth f 
ofa man's share. 

18. Share a bonus of £20 1^ among 1 foreman, 16 journeymen, 
and 4 apprentices, giving a journeyman | of the foreman's share, 
and an apprentice ^% of a journeyman's. 

19. Sir G^rge Cathcart, who fell at Inkerman in 1854, was 16 
when he received his commission. He spent |^ of his life in the 
military profession. In what year was he bom ? 

20. In the end of 1855, the number of widows relieved by the 
Patriotic Fund, amounting to 2544, was ff of that of children 
relieved. Find the number of the children. 

21. The copper sheathing of the hull of a vessel which had been 
seven years in the Pacific was found to contain ^t^yv of its weight 
in silver. What fraction of a lb. troy of silver would 1 cwt. of the 
sheathing contain ? 

22. In the division in the House of Commons on March 3, 1857, 
on the Ganton disturbances, among those who Toted against the 
Ministry there were 198 Conservatives, and the numbers of Peelites 
and Liberals were respectively ^ and /, of this number; while of 
those who voted with the Ministry the number of Liberals was 6^j 
times that of Liberals on the other side, and the number of Con- 
servatives /, of that of the opposite Conservatives. Find the 
majority against the Ministry. 

23. Li 1856, the number of births in the eight principal towns 

of Scotland was 31885. Find the number of deaths, which was 527 

leas than i of ihai of births. 

' D 
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S5* ^^' Montaigne the Essayist's copy of CsBsar's Commentaries was 
bought at a bookstall for ^',f franc, and snbseqnently sold by auc- 
tion for 1550 francs. How many times does the latter contain the 
former? 

25. From Montreal to Toronto by the Grand Trunk Railway is 
' 332 miles. Of this, i mile more than § was opened in Norember 

1855, and the remainder in Noyember 1856. Find the latter 
distance. 

26. The 36 Israelites who fell in the first assault on Ai were ^ l^^ 
of the force sent by Joshua. How many were there in ail ? 

27. Of 909 men of the 23d Foot or Royal Welsh Fusiliers, 32 
men more than | were killed and wounded in the Crimea. How 
many were killed and wounded ? 

28. In the Line, the price of a lieutenant-colonePs commission 
is £4500, a major's is f } of a lieut.-colonel's, a captain's ^, of a 
major's, a lieutenant's /^ of a captain's, and an ensign's ^^ of a 
lieutenant's. Find the price of an ensign's commission. 

29. Of 98600 non-commissioned officers and privates in the British 
service who sailed for the Crimea, 25500 embarked under Lord 
Raglan. What fraction was the remainder of the whole ? 

30. An angler for fishing salmon smelts was fined £l^%. The 
expenses of court were 2 1 f times the fine. Find the whole amount 

31. Of the number in the British Army killed and wounded in 
the Crimea until the &I1 of Sebastopol, in siege-duties there were 
54 men more than ^|, in assaults 115 fewer than ^}, and in battles 
408 more than \^. Find the total number. 

32. Of the number of shares in the Atlantic Telegraph Company, 
4 shares more than ,*; are held in America, 1 more than f in 
London, 16 more tban \ in Liverpool, 2 more than y', in Glasgow, 
,*; in Manchester, and ^j in other places in Great Britain. Find 
the total number of shares. 

33. A alone can do a work in 6^ days, and with B's assistance 
in S^if days. In what time will B do it by himself? 

34. What number multiplied by 8| 18 = 3^ -f J-f H + H ? 

35. Multiply the sum of }, |, and { by the difierence between 
f and I, and divide the product by the sum of | and {. 

36. Multiply the sum of yV ^^^ I ^7 ^^^^^ difierence. 

37. Find that number, to which, if we add j% of 6}, the result 
. will be I of 13|. 

38. What number when multiplied by | of 5| gives the product 

39. Multiply the product of ly', and -^ by the quotient of the 
former by the latter. 
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25« 40. There were 154 fewer wrecks on the coasts of the United 
Kingdom in 1855 than in 1854, and this difference was ^, of the 
number in 1854. Find the number of wrecks in 1855. 

41. Find the content of a phmk 23| ft. long and 5| in. broad. 

42. How many square feet are in a wall 5| yd. long and 6^ ft. high ? 

43. What is the circumference of a room whose opposite walls 
are equal, the length being 30| ft. and the breadth 22,', ft. 

44. How many square yards are in the walls of a room 26^ ft. 
long, 18| ft. broad, and Uj\ ft. high? 

45. How many cubic ft. are in a box 5} ft. long, 2| ft. broad, 
and23i in. deep? 

46. A can do a work in f of the time which B can, and C can 
do it in \^ of A's time. They take 10| days, working together. 
In what time can each do it ? 

47. A cistern can be filled by a pipe in 14| minutes, and emptied 
by another in 13 minutes. In what time will it be filled when 
both the pipes are open? 

48. In a map drawn on the lineal scale of ^j^^ , of that of nature, 
how many inches represent a mile ? 

49. The height of Kinchin-junga in the Himalayas, above the 
leyel of the sea, is 5//;; miles, and that of Aconcagua in the Andes 
is 150 feet gpreater than 4^ miles. Beduce the latter to the fraction 
of the former. 

50. The attraction of gravity at the Equator is less than that at 
the Poles by ,^, on account of centrifugal force, and ^^^ on ac- 
count of the earth's oblateness. Find the sum of these fractions, 
and give a fraction with the numerator 1, to which the sum is 
nearly equal. 

DECIMAL FEACTIONS. 

I In Integers we employ the decimal notation, by which the 
places ascending from right to left have respectively the 
local value of unitSj tenSj hundreds, thousands^ &c. Fractions 
in which the decimal notation is employed are termed Dec- 
imal Fractions. In Decimal Fractions, the places de- 
scending from left to right have respectively the local 
value 01 tenths, hundredths, thousandths, &c. Thus, in 4*235, 
the point is placed to the right of the units* place, and the 
figures to the right of the point represent 2 tenths, 3 hun- 
dredths, 5 thousandths ; -235 denotes ^^ 4" lixs "V jiyav = 
"^to^"*"" = ^; and 4-235 = 4^Vb. Similarly, -0379 

*1^««*«o 3 _J_ 7 J_ _ 800 -h70 + 9 _ 879 

aeuoies yuxs T itsjsjs T iJixsjru ioooo — lOOOO* 
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26* -A. Decimal Fraction may be expressed in the form of a vul- 
gar fraction, having the figures of the decimal as the numerator, 
and 10, or a power of 10, as 100, 1000, &c., as the denom- 
inator. The number of figures in the decimal is = the 
number of ciphers annexed to " 1 ^' in the denominator of the 
vulgar fraction. 

Ciphers annexed to a decimal do not alter its value ; thus, 
•36 = -360 = -3600, for ^%% = ^%%o^ = ^%y>^. 

Express the following decimals in the form of vulgar frac- 
tions : — 



(1) -1341 

1. -3 

2. -27 

3. -167 

4. -231 



tVbVty 
5. 
6. 
7. 
8. 



(2) -00739 = T^VkW 
•4153 9. -009 

•8827 10. -0007 

•32471 11. -000093 

-98347 12. -000107 



(3) -005 = .^^ = ^, (4) -0848 = ^JjJ^ = ,Vt- 



13. -8 

14. -125 

15. -3125 

16. -15626 



17. -032 

18. -004 

19. -0625 

20. -7168 



21. ^0425 

22. -46875 

23. -00256 

24. -000375 



Write the following fractions in the form of decimals : — 



(5) 

25. VV 
26. 
27. 
28. 



I'jfe 






•71. (6) tAtt 

*9. T0006 
30. T«fe 
31' roVoo 



32. 



iocR>oo 



003. 

33. 
34. 
35. 
36. 



10600 
1000000 



527* By moving the decimal point of a number one place towards 
the rigJU, we increase the value of the number tenfold ; thus, 
-34 X 10 = 3-4; -07 X 10 = -7. By moving the decimal 
point of a number one place towards the left, we diminisk the 
value of the number tenfold; thus, 7*13 -r- 10 = ^713; 
•79 -T- 10 = -079. 

In multiplying a decimal by a power of 10, we move the 
point as many places towards the right as there are ciphers in 
the multiplier; and in dividing by a power of 10, we move it 
as many places towards the left as there are ciphers in the 
divisor. 

(1) Multiply and Divide ^00347 by 1000. 

•00347 X 1000 = 3^47 
-00347 -T- 1000 = -00000347. 
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7. 


•273 -r- 100 


8. 


•5236 -T- 1000 


9. 


•367 -r- 10000 


10. 


72^3 -7- 100 


n. 


98-475 -T- 1000 


12. 


8-375 -r- 10000 



27. (2) Multiply 3-219 by 10000. 

3-219 X 10000 = 32190. 

(3) Divide 7830 by 100000. 

7830 -T- 100000 = -0783. 

1. -0369 X 1000 

2. -2176 X 100 

3. -42839 X 10000 

4. 3-216 X 1000 

5. 7-23 X 10000 

6. 15-9 X 10000 

23^ To reduce a vulgar fraction, as |, to a decimal, we must 
multiply the numerator and the denominator by such a num- 
ber as will produce a power of 10 in the denominator. 

Since 1000 is the lowest power of 10 which contains 8, we 
multiply the numerator and the denominator of | by ~V-**» 

which is = 125. | = ||4g=T3^VTy = -375. Now, 3X125 

= 3 X -Sr-° == -¥-° 1 hence the figures of the decimal are 
obtained by annexing cipners to the numerator of the vulgar 
fraction and dividing by the denominator. The number of 
places in the decimal is = the number of annexed ciphers. 

When we can readily find how often the lowest power of 
10, which is a multiple of the denominator, contains it, we 
may multiply the numerator by the quotient ; thus, yj^^y = 

^^^Q 136 '01^6 

10000 ^THSTSTS ^lOO, 

Since the prime factors of 10 are 2 and 5, no number con- 
taining any other prime factor will exactly divide a power of 
10. Hence, those Vulgar Fractions only whose denominators 
in the lowest terms of the fraction have no other prime factor 
than 2 or 5, produce Terminate Decimals. 

Express the following vulgar fractions as decimals : — 



(1) 



(2) 



(3) 



8 

4^300 



= -75. 



or J = tVzj = -75. 



76 

= -056. 

126)7000 



7 



•066 



or TTT — liix! — 



1. 

2. 
3. 
4. 
6. I 
6.1 



1 



8 



3 

TO?y 
7. 

8. 

9. 
10. 
11. 
12. 



= ^j, of J = -0075. 



1 8 
TT 

7 
TV 

8 

TV 
11 

3 



13. 

14. 
15. 
16. 
17. 

18. 



9 

3 

7 
T^T 

1 I 



19. 

20. 
21. 
22. 
23. 
24. 



•056. 



» 3- 
1 7 
S3 

Tvty 

vis 
1 1 

TVTJTT 
1 9 



25. 
26. 
27. 
28. 
29. 
30. 



1 6 8 



988 

1 
8 1 1 
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29* ^° ^^3 Addition of Decimals, we place tenths nnder tenths, 
hundredths under hundredths, &c.', and thus add figures hav- 
ing the same local value. 



(1) 67-37 + -1883 + -0965 + 6-314 + 77*4006. 

67 
We cany as in integers ; thas, for 14 ten thou- 
sands, we write 4 in the ten thousandths* place, 
and cany 1 to the thoosandths' column. Simi- 
larly with the thonsandtlis and the hundredths. 
For 13 tenths, we write 3 in the tenths' place, aod 
carry 1 to tilie units' column. 



6 

77 



•37 

•1883 

•0965 

314 

4006 



151-3694 



1. -30103 + -47712 + -60206 + -69897 

2. -096 + -0096 + 960096 + -96 

3. 7-0096 + -314 + -326 + 81-093 + 325-73 

4. -7146 + -003 + 94-216 + -314 + 95279 

5. 93-423 + -875 + -329 + 4-326 + 57-916 

6. 373-912 + 37-3912 + 3739-12 + 373912 

7. 247-35 + 9-168 + -709 + 82-361 + 18-017 

8. -73 + -0073 + -073 + -00073 + -000073 

9. -716 + -00716 + 716-0716 + -0000716 



(2) Add J, If and -j^ by Vulgar and Decimal Fractions. 

« = I = -75 
^ = J = -875 

T* = A = -3125 



10. i 

11. t 

12. i 









! + -' 



= m = 1-9375 

13. A+xVlr + i'iSr+Hi 

14. i+ 
16- t+ 






TT H" Ar iii ■!" "Bis 



A + lA+1* 



30* In the Subtraction of Decimals, we find the difference 
between figures of the same local value. 



(1) -59 — -043. 

B^ taking 3 thousandths firom 10 thousandths, we 
obtain 7, wich we write in the thousandths' place. 
We proceed as in integers, taking 5 from 9, or 4 firom 
8, &c. 



•59 
043 

•547 



1. -5475 — ^4212 

2. -875 — ^525 

3. ^275 — -198 

4. 5-25 — 3-875 

5. 3125 — 1-9375 

6. 8-425 — 5-3875 



7. 1-26 — -175 

8. 2-834 — 2-786 

9. 3-245 — 1-2375 

10. 1-1 — -0009 

11. 8-75 — 7-00009 

12. 9-03 — -90003 
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30* (2) Subtract y\ from ^ by Ynlgar and Decimal Fractions. 

«j = H = -44 
m = t\ = -4375 



13. i - I 
14- H—i 



15. I- 



•0026 



7 



16. i - I 



17. « - « 

18. i* - I 



31« In the MuLTiPLiGATiON of Decimals we proceed as in in- 
tegers, and point off as many decimal places m the product as 
there are together in the multiplicand and the multiplier. 

•R47 
(1) Multiply -347 by 2-3. 2-3 

•347 X 2-3 = Atty X « 

= '^yyfev = -7981. 



1041 
694 



•7981 

In working by vnlear fraotions, we see that the number of ciphers 
in the denominator of the product is := the sum of the numbers of 
tiie ciphers in the denominators of the fiuitors ; so, the number of 
decimal places in tiie product is =: the sum of the numbers of 
" olacc 



decimal places in the fiictors. 

(2) Multiply -53 by -0047. 

•53 X -0047 = ^ X TT^iW 
= ioW o\ >o = -002491. 

(3) Multiply -74213 by 700. 

Since one fiictor contains Jive decimal ijlaces, 
and the other ends in ttoo ciphers, we point off 
tftfiee places in the product. 

(4) Multiply 5-09 by 67000. 

Since one factor contains two decimal places, and 
the other ends in three ciphers, we annex one cipher 
to the product. 



•53 

•0047 

371 
212 

•002491 

•74213 

700 

519-491 

5-09 
67000 

3563 
3054_ 

341030 



1. 5-27X4-83 

2. -436X219 

3. 1-89X'76 

4. 2-38X3-47 

5. 5-62X-213 

6. •278X-547 



7. 5-27 X -00483 

8. •0436X -00219 

9. 18-9 X -000076 

10. -238 X 0347 

11. •0562X -0000213 

12. •00278X-000547 



13. 52-7x48300 

14. 4-36x219000 
16. -189X7600 

16. -00238X347000 

17. -00562X21300 

18. 27800X -000547 
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31, 19. 98-7664 X '983427 

20. -123456 X '654321 

21. 5-78934 X '000763 



22. -007639 X 763900 

23. 87-6591 X 684000 

24. -000009 X -000983 



25. 100 X -01 X -001 X -0001 X 1000 

26. 300 X -003 X "0003 X 3000 X '00003 

27. 5000 X 500 X '0007 X '035 X '00005 

28. -003 X '03 X -3 X '0003 X 30000 

Find the following products by Vulgar and Decimal Fractions : 



32. 4 X iV X i 

33. * X tV X ift 

34. 2| X IH X A 



29. J X A X 2i 

30. 1 X i* X J 

31. 5^ X if X si 

32* ^Q ^^6 Division of Decimals we divide as in integers, and point 
the quotient so that it may contain as many decimal places 
as are in the dividend, diminished by the number in the divisor. 

(1) Divide 228-75 by 30-5 ; and 6-4 by 25-6. 

30-5)228-75(7-5 25-6)6-400(-25 

2135 612 

1525 1280 

1525 1280 

mi^ X WV = t\t X ^Ui^ = 7-5. . U X tW = i?A = -25. 

In dividing 228*75 by 30*5, since there are tvoo places in the di- 
vidend and one in the divisori we point off one in the quotient. In 
dividing 6*4 by 25*6, since we use three places in the dividend and 
one in the divisor, we point off two in the quotient. 

The following examples illustrate various modifications of 
the general rule : — 

(2) Divide 48-97 by -59 ; and 292-3 by 3-95. 

•59)48-97(83 3*95)292-30(74 

472 2765 

177 1580 

177 1580 

(3) Divide -68625 by 91500; and 32-1 by 128400. 
91500)-68626(-0000075 128400)32-100(-00025 

6405 2568 

4576 6420 

4575 6420 

Since in dividing '68625 by 915 we would have '00075, by in- 
creasing the divisor 100 times we diminish the quotient as many 
times, and thus obtain '0000075. Simikrly, m dividing 32*1 by 
128400, the number of decimal places in the quotient is = the sum 
of the number of decimal places used in the dividend, and of the 
number of annexed ciphers m the divisor. 
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32. 



(4) Divide 2230-1 by -769 ; and 1400 by -00224. 

•769)2230-1(2900 •00224)1400-00(625000 

1538 1344 



6921 
6921 



560 
448 

1120 
1120 



In dividing 2230*1 by 769 we wonld have the quotient 2*9. By 
diminishing the divisor 1000 times we increase the quotient as 
many times, and thus obtain 2900. Similarly, in dividing 14^ by 
*00224, we annex as many ciphers to the quotient as there are dec- 
imal places in the divisor, diminished by the number of decimal 
places used in the dividend. 

We may often find it of advantage to reduce the divisor to 
an integer, and move the decimal point in the dividend as 
many places towards the right as we do in the divisor. 

According to this method, the examples in (2) and (4) 
would be expressed in the following manner : — 



59)4897( 
395)29230( 



769)2230100( 
224)140000; 



1. 1*7503 -i- 7*61 

2. 40*3858 -7- 6*34 

3. 39*538 -f- -53 

4. 392*37 -7-31-9 
6. 110*925 — 1-53 
6. 5-2441 -4- 22-9 

19. -0156366 -T- -0042 

20. -03486 -r- 4*98 

21. *378816 -^ 5*919 



7. 1750*3 -T- -0761 
8. 4038*58 -^ -0634 
9. 3953-8 -r- -053 
10. 39237 -r- '319 
11. 1109-25 -r- -0153 
12. 524*41 ~ *0229 



13. 17503 -T- 76100 
14. -403858 -f- 63400 
15.-39538-^5300 
16. -39237-7-3190 
17. -110925 -M53000 
18. -62441 -r- 22900 

22. 20973*6 -f- '8739 

23. 9110*64 -r 2900 

24. 7-127577 -r- 1*0053 



Find the following quotients by Vulgar and Decimal Fractions : 



25. I -M J 

26. 7J -^ ^% 



1 1 -1- ft_ 



Bl 



12| 



27. lU -^ lOi 29. 

28. 4J -^ 2^ 30. 

OQ In an Imterminate Decimal, one figure or a series of figures 

'continuously recurs. The figures which recur form a Period, 

When the decimal contains the recurring period only, it is 

termed a Pure Interminate, as -333, &c., written -3 ; -036036, 

&c., written -03^. Wben the decimal contains a terminate as 
well as an interminate part, it is termed a Mixed Interminatey 

as -1666, &c., written -16 ; -159090, &c., written -1590. Wben 
the period contains one figure, the decimal is called a Repeater; 
bat when more than one, it is called a Circulator, 
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33* P^^^^ INTERMINATE. 

Fore Repeater as. ..'3 

Pure Circulator f ...'036 



MIXED INTERMINATE. 

Mixed Repeater a8...*16 

Mixed Circulator.... » ...*1590 



A vul^ fraction whose denominator in the lowest terms of 
the fraction contains neither of the prime factors 2 or 5, pro- 
duces a pure interminate ; thus, ^ = *3 ; f = '428571. 

A vulgar fraction whose denominator in the lowest terms of the 
fraction contains 2 or 5, and one or more of the other primes, 

produces a mixed interminate ; thus, ^= *16 ; \W = *5236. 
Express the following vulgar fractions as decimals : 

(1) ^ = -857142. 

B7 aimexmg ciphers to 6 and diyiding by 7, we find that the quo- 
tient consists of a period of six figures. 

(2) ,V = -318. 

The intenninate part of the decimal begins at the second place, 
and consists of a period of two figures. 

(3) tV = -0588235294117647. 
When the numerator is imify, and the 

denominator such a prime as will produce 
a conidderable number of figures in the pe- 
riod, we may work as follows : By taking out 
the decimai, say to 5 places, we obtain ^^ 
= '05882 y*7, which, multiplied by 6, gives the decimal for y*y. 
Proceeding similarly with the other fimd vulgar fractions, as in 
the subjoined process, we have y^ = *05882352941 176470588y«y . 
By examining where the figures begin to recur, we obtain a 
period of sixteen figures as above. 



34. 



= -05882^ 
= -35294^ 
tV = •11764« 
41 = -70588^^ 



e 
TT 



1. 

2. 
3. 
4. 
6. H 



4 

TT 

tV 



6. 
7. 
8. 
9. 
10. ,fr 



tV 
1 

A 

tIt 



11. 1 

12. A 
13. 



H 



14. A 
15. 



iV 



t% 



16. 
17. 
18. 
19. 

20. T<Tr 



TV 

tVt 



Express the following interminate decimals as vulgar fractions : 
(1) -186. 

1000 X -185 = 185-185 
1 X -185 = -185 

Therefore, 999 X "185 = 185 

And, -185 = ^J = ^ 

In reducing a pure interminate to the form of a vulgar frac- 
tion, we take the period as the numerator, and write " 9 '* 
as often in the denominator as there are figures in the period. 
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34. 



(2) -481 = m = U- 





(3) •( 


)76923 = AVAV = tV 






1. 


• 

•4 


5. -135 


9. -296 


13. 


•42857i 


2. 


•54 


6. -288 


10. -0231 


14. 


-153846 


3. 


•07 


7. •259 


11. •00369 


15. 


•000407 


4. 


•962 


8. -481 


12. -02439 


16. 


•047619 




(4) -681. 










1000 X -681 = 681-81 










10 X -681 = 6-8i 







Therefore, 990 X '681 = 675 

And, •68i = H* = it- 
In reducing a mixed interminate to the form of a vulgar 
fraction, we take for the numerator the difference between the 
integral numbers, which respectively contain the figures of the 
decimal and those of its terminate part ; and for the denomina- 
tor we write " 9 " as often as there are figures in the period, and 
annex as many ciphers as there are figures in the terminate part. 

(5) •12^4 =^^^ = mi = AW 

The following method may also be employed in reducing a mixed 
interminate to me form of a vulgar fraction : — 

•681 = -6 + •08i = 

= A+iVofSJ 

= m = if. 

17. •le 21. •7045 

18. -116 22. ^0045 

19. -0138 23. •0054 

20. -416 24. •0064 



A + TVof-81 

— « 18. — g94 + 81 

— Iff T^ r«B — 990 



25. 
26. 
27. 
28. 



•0054 
•0916 
•09i6 
•0916 



29. 
30. 
31. 
32. 



•00962 
•000216 
•5i42857 
•1076923 



35. 



•333 
•818 
•037 
•375 



333333 
181818 
037037 



(1.) -3 + •si + -037 + -375. 

Since the terminate decimal -375 occupies 
three places, the interminate part of the sum 
begins at the fourth place. Tne periods, con- 
sisting of 1, 2, and 3 figures respectively, are 
extended 6 places beyond the terminate dec- 
imal, and as they then recur in the same rela- 
tive order, the period in the sum thus consists 
of 6 places, which is the l. c. m. of 1, 2, 3. 

In extending periods to as many places as are denoted by 
the L. c. M. of the number of places in each, we are said to 
make the periods smiUxr. 



1-563552188 
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3S« In the Addition of Interminate Decimals, having extended 
the Interminates to the longest terminate part, we make the 
periods similar and then find the sum. 

(2) -3 + -4 + -7 = 1-5. 

3 -f- 4 4" 7 = ^4. Since, by extending the decimals a place to 
the right, we wonld obtain the same sum, we add in 1, and thus 

obtain the snm =r 1*5. 



(3) 4-962 + -416 + 5076923. 

As the periods have been made similar, we 
first add the colomns at the beginning of the 
similar periods to find the number to be car- 
ried to the last column. 



4-96 296296 



•41 
5-07 



666666 
692307 



10-45 655270 



(4) .3 -f -4 + -5 + -6 = .2. , 
3-f-4-|-5 + 6 = 18, so ¥rith the carrying figure the sum is 
= 1-9 = 1 -f. I = 2. 

When we obtain 9 as a repeater, we write and carry 1. 



36. 



1. 6 + 1 + -6 + -3 

2. '2 + 'B + '7 + 'i+ -6 

3. -09 + -45 + -27 + -64 

4. •36 + -i8 + "63+-8i 
6. •962+-26i+-i62+-i85 
6. -376+-259+-636+-407 

In Subtracting an Interminate Decimal from another, we 
make the periods similar, and then find the difiference. 



7. -509 + -037 + -75 

8. •216+-216+-2i6+-216 

9. -037 + -563 + -142857 

11* f "h Tff "T TT "T tJt 



(1) -9142857 — -3962. 

Having found that we carry 1 from the be- 
ginning of the period, we take 3 firom 7, &c. 

(2) -275—1962. 

In subtracting an Interminate firom a Ter- 
minate, instead of carrying from the beginning 
of the period, we may subtract each of the 
figures in the interminate from 9 ; thus, having 
obtained 703 by taking 296 from 999, we carry 
1 to 6 in the subtrahend. 



•9 
•3 



142857 
962962 



•6 179894 

•275 

•196|296 

•078 703 



1. -16 — -07 

2. 216 — -1583 

3. -243 — -074 

4. -076923 — -0375 



5. -234— -1672 

6. -285714— '-0093 

7. -306 — -009 

8. -003 — -0003 



9. -030 — -0306 
11 1 1 

10 1 1 
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37» In Multiplying an Interminate Decimal by a Terminate, we 
proceed in the following manner : — 



(1) -7623 X 27-6. 

In mnltiplTing by 5, we carry 3 from the be- 
^imiiig of the period ; similarly, in multiplying 
by 7, we cany 6 ; and in mnltiplyine by 2, we / 
carry 1. We then extend the periods, and find 
the sum. 



•7623 
27-5 

38118 

533663 

1524752 







20-96534 


1. -1083 X 4 5. -962 X H 9. 309 X 37 

2. -216 X 7 6. -753 X 64 10. -037 X 23 

3. -32 X 9 7. 8-46 X 846 11. -0033 X 606 

4. -142857 X 5 8. 7-27 X 72 12. -09756 X 250 

In Dividing an Interminate Decimal by a Terminate, we 
extend the dividend until the quotient recurs. 


(2) -148 -^ 12. 




12)-148148148 




•012345679 




13. -857142 -^ 6 
14. -63523-7- 26 


15.-()23i-f-308 
16.57-i8-T-37 


17.24-106-7-32 
18.33*3-7-271 



In Multiplying or Dividing by an Interminate Decimal, we 
reduce it to a vmgar fraction. 



(3) -076923 X '285714. 

•285714 = ^ -076923 

2 

7 ) -153846 
-021978 



(4) -536 -^ -5. 
-5 = 



i 



•536 
9 



5 ) 4-827 2 

-9654 

We may sometimes reduce both the mnltiplier and the multipli- 
cand, or lK)th the dividend and the divisor, to vulgar fractions. 



19. -27 X -3 

20. -037 X 027 

21. -02439 X -60369 

22. 2-25037 X '418 

23. 10 -7- -3 

24. 23 -^ 2-69 

38* If we wish to have 3*14159265358979, &c. correct to 8 dec- 
imal places, we take 3-14159265 ; but if we desire to carry it 



25. -00369 -7- -00271 

26. -02439 -7- -17073 



27. ^Tf X -03 

28. ,V X tV 

29. -00813 -7- ,V 

30. tV ^ 
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to 4 places merely, it will be more accurate to write 3*1416 
than 3*1415, for the fifth decunal place being aboTe 5, the for- 
mer is nearer to the true decimal thsn the latter, and is thus 
a nearer Appboximation. 

(1) Give approximations to *8450980400-|- from 9 places 
to 1 place successively. 

•845098040+; -84509804+; -8450980+; -845098+ 

-84510—; *8451— ; *845+; *85— ; *8+. 

By affixing " -|- ** we mean that the trae value of the decimal is 
>> the approximation ; and by affixing ** — ", that the former is ^ 
the latter. 

If -8450980400 had been terminate, we would have written 
-84509804 merely. But if we had written only eight places in the 
approximate decmial, it would seem as if we knew not ue next two. 

Give approximations to the following from 9 places to 1 
place successively. 



1. •0413926852— 

2. -3010299957— 



3. -4771212547+ I 5. -6989700043+ 

4. -6020599913+ 6. -7781512504r— 



(2) Find the sum -428571 + *39024, to 6 decimal places. 
We extend the decimals to 7 places, and -4285714+ 

finding the sum of the 7th column, we add in '3902139 I 

the carriage to the 6th, and thus obtain the JL* 

sum correct to 6 places. -818815+ 

(3) Find the sum 1*05 + -571428 + -83 + -39024, to 4 
decimal places. 

To obtain the last figure as the nearest ap- 1*055556 — 

proximation, it is often necessary to extend the -57 1429 — 

decimals two places beyond the number re- -833333+ 

quired. The sum of the 5th column, increased •390244— 

by the carriage fix>m the 6th, being nearer 20 

than 10, we carry 2 to the 4th colunm. 2-8506-^ 

7. 7-27 + 9-2916 + 8*36 to 3 pi. 

8. -036 + -036 + -036 to 4 pi. 

9. -02439 + -603 + 3*1416- to 4 pi. 

10. -91908- + -72428- + -72607+ to 5 pi. 
11- rV + A-f Ato6pl. 13. 3J + 7tV + 2A to 3 pi. 
12. A + * + A to 4 Pl- 14. f of ^4+ Jof ||+7tV to 3 pi. 

. . -121951-4- 

(4) From -12195 subtract -0693 to -069307— 
6 places. K)5264+ 

(5) From -142857 subtract -00813 to 5 places. 
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38* ^^® extrtk figure in the 6th place of the re- 

mainder being ^ 5, we increase the figure in 
the 5th place oy 1. 

(6) From -012987 subtract -00271 to 8 
places. 

Since the extra figure is ^ 5, we cancel the 
carriage. 
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-142857+ 
-008130+ 
•13473— 

-012987013— 
-002710027+ 

•01027699— 



15. -7 — -72916 to 4 pi. 

16. -259 — -00271 to 5 pi. 

17. -962 — -90 to 4 pi. 

18. -0625 — -0416 to 3 pi. 

19. -2 — -0083 to 3 pi. 



20. 1041393 -698970+ to 5 pi. 

21. 1-41497+— l-32222-to4pl. 
22.TiT,-ir+Tto5pl. 

23. Vt—^ to 5 pi. 
24.2i-^V+T?T-T*Tto5pl. 



A 

5-2467 
4-2636 



26 

157 

3148 

10493 

209868 



22-3693 



B 
5-2467 
4-2635 

209868 
10493 
3148 
157 
26 

0545 22-3692 



2335 
401 
02 
4 



^o In Contracted Multiplication we obtain a product which 
'*^* is correct to a certain number of places. 

If we wish to find the product 
of the terminate decimals 5*2467 
and 4*2635 to four decimal places 
merely, it is evident that tne fig- 
ures to the right of the line in A 
are unnecessary. 

In B, we commence the first 
line by multiplying the figure in 
the fourth place having the local 
value oi T ten tkousandOia by 4 
unUs; the second line by multiplying 6 thousandths in the third 
place by 2 tenths, adding in the carriage of 1 from 2X7; the 
third line by multiplying 4 hundredths in the second place by 
6 hundredths, adding in tne carriage of 4 from 6X6, &c. Since 
the first column on the right has the local value of ^ thousandths, 
there are thus four decimal places in the product, as required. 

To insure accuracy in the last decimal place of the approxi- 
mate product, we work for one place more than what is re- 
quired. To accommodate the eye, we invert the muUipUer, and 
put its units' place imder the place in the multiplicand whose 
local value is the same as that of the last decimal place for 
which we are working. 

(1) Multiply 5-2467 by 4*2635 to 
4 places. 



Working for Jive places, we invert the 
multiplier, and put the figure in the units* 
place of the multiplier under iiie fifth place 
of the multiplicand. 

In adding, we carry 1 from the last 
column. 



5-24670 
Inv, (5362-4 ) 

2098680 

104934 

31480 

1574 

262 

22-3693 
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39. (2) Multiply -02439 by -037 to 
8 places. 

Working for nine places, we place the 
inverted multiplier so that its units' place 
may be nnder the ninth of the multiplicand. 
We carry 1 from the last colunm, and as 
there are five significant figures in the pro- 
duct, we prefix three ciphers. 



•02439024 
Inv. (40730730- ) 

731707 

170732 

732 

170 

1 



1. 4-6626 X 3-376 to 5 pi. 

2. 6-7663 X 3-996 to 3 pi. 

3. 69-236 X 2-626 to 3 pi. 

4. 14-36738 X 3061725 to 6 pi. 



*00090334 
6. •0842367x52-6739 to 6 pi. 

6. -74216 X -8237 to 5 pi. 

7. 4-02439 X -6027 to 6 pi. 

8. 6-867142 X 8-09 to 5 pi. 



Let ns find the product of the approximate factors 324-1 674 ± 
and 2*12967+. The former may stand for any number be- 
tween 324-16736 and 324-16746 ; and the latter for any be- 
tween 2-129666 and 2-129676. Since the product of the least 
values 324-16736 and 2-129666 = 690-367869, and that of the 
greatest values 324-16746 and 2-129675 = 690-371314, the 
product of the approximate factors can therefore be guaranteed 
to two decimal places only, as 690-37+. 

As the factors in the ac- 



324-1674 * 
2-12967 * 



2 

19 

291 

3890 

6-4 8-8 3 



2691718 

460044* 

76066* 

0088* 

48* 



*« 



com^anymg process are ap- 
proximate, we see that of 
the nine decimal places in 
the product seven are inde- 
termmate. The number of 
determinate places is^9 — 7 ; 
9 = 6 -f- 4, the sum of the 
numbers of decimal places in c q a.q 7 
the factors ; 7, corresponding b 9 U-d 7 
to the number of figures in the feet or 324*1674+, is = 3 + 4, 
the sum of the numbers of integral and decimal places in that 
factor. By cancelling the number of decimal places in the t&C" 
tor having the greater number of figures, we have 9 — 7 = 5 
— 3. The number of determinate places is = the number of 
decinud places in the fector having the fewer figures diminished 
by the number of integral places in the other. 

(3) Find the product of 31-7436+ by ^,Voof^ 

76321+ to as many places as can be ^'^'^- (12367 *) 



depended on. 

Since the number of decimals in the factor 
having the fewer figures is = 5, and the num- 
ber of integral places in the other is = 2, the 
number of determinate places is = 5 — 2 = 3. 
We therefore work for 4 places. 



222205 

19046 

962 

63 

3 

24-227 
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39* T^^ the following products to as many places as can be 
depended on : — 

9. 2-183+ X -007041. 

49* '00704, whose significant fignres extend over three places, 
has in all Jive decimal places. The other &ctor contains one in- 
tegral place. The nomber of determinate places = 5 — 1. 

10. -0007321 X 2-8±. 



In '7321 X 2*8 +, the number of reliable places would ^ I. 
Since we have *0007323E &s a factor, we remove the point three 
places to the left, and thus increase the number of reliable places. 

11. -231 X 7142-3±. 

4Sr The number of decimal places in the factor having the fewer 
figures being less by 2 than the number of integral places in the 
oSier, we cannot depend on the last 2 integral places of the pro- 
duct, and thus can give it in hundreds only. 

12. 1-376 X -23041. 

When one of the factors is terminate, the number of determinate 
places is = the number of decimal places in the approximate fac- 
tor, diminished by the number of integral places in the terminate. 



13. 17-692361 X 2-009761 

14. 16-34671 X 8-31461 
16. 3-2471 X -006031 
16. 3-1416- X -0070091 



17. -7854- X -00367121 

18. 0521 X 12345- 

19. -275 X 3-24631 

20. 2-005 X -000171 



40» In CJoNTKACTED DIVISION, we obtain a quotient which is cor- 
rect to a certain number of places. 

(1) Let us divide 74-0626 by -3147, of which both are 
terminate, so as to obtain mree decimal places in the 
quotient. 

By inspection, we find '3,1,4,7,0,0) 74*0626 ( 236-343 -f 

by dividing 74 by -3, that 6294 

tiiere wHl be three inteml 11122 

places in the quotient. We qax\ 

tiius require six figures in \J'±'±i 

the quotient. Annexing as 16816 

many ciphers to the divisor 16735 

88 make it contain six fig- ■ ^^q^ 

ures, we find the first figure lOoO 

in the quotient, and then 944 

elide a figure from the divi- *T36 

8or at each successive stei>. ^ o/> 

We need not write the ci- ^^^ 

phers in the first two partial 1 Q 

products. 9 
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40« (2) Divide 0125 by 30*725, to obtain seven decimal places 
in the quotient. 



We find that as there will 
be three prefixed ciphers in 
the dividend, the numher 
of figures neoessary to make 
up the required number in 
the quotient will be 7 — 8, 
or four. We commence to 
divide by 3072, and elide a 
figure at each successive step. 



30-7215 ) -012500 ( -0004068+ 
12290 

210 
184 

26 
25 



To obtain a certain number of figures in the quotient of two 
terminate decimals, we begin the division by having as many 
figures in the divisor as are = the number of required decimal, 
places increased by the number of integral places in the quo- 
tient, or diminished by the number of prefixed ciphers in it. 
We then continue to elide a figure from the divisor at each 
successive step until it is exhausted. 

Find the quotients of the following numbers having ter- 
minate decimals : — 



1. 6-75 -r 3-25 to 4 pi. 

2. 10- -4- 4-75 to 3 pi. 

3. 20-6 -T- 3-3125 to 3 pi. 

4. 6-23475 -7- -04875 to 3 pi. 



5. 4-12189 -T- -04763 to 2 pi. 

6. -004365 -T- -71215 to 5 pi. 

7. -0007 -T- 3-125 to 6 pi. 

8. -00034625-r-631-247tol0pl. 



When either the divisor or the dividend, or both, are ap- 
proximate, we can depend on only a certain number of places 
m the quotient, as may be seen in the following examples : — 



(3) 2-5 -r- -07731. 
•0773)2-500(32-3+ 

2319 

181 
155 

26 
23 

(4) -0031416— i- -671. 

•67)-00314|16(-0047— 
268 

46 
47 



(5) 6-143±-i--007354±. 
•00735|4) 6-143 (835-+ 

5883 

260 
221 

39 

37 

(6) •0073161 — 7-4. 

7-4) -007316 (-000989- 
666 

656 

692 

64 
67 
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40* ^^ ^ cases, we first find the initial figure in the quotient 
and point it. 

When the divisor is approximate, and the dividend has more 
determinate places t^an are in the divisor, as in (3) and (4), 
we begin to elide the, figures in the divisor after the first par- 
tial product. When, as in (5), the dividend is* approximate, 
and the divisor can produce more determinate places than are 
in the dividend, as many figures only of the divisor must be 
taken as will make the first partial product contain no more 
than are in the dividend. But when, as in (6), the divisor is 
terminate, and has its significant figures extending over fewer 
places than the number of the determinate in tne dividend, 
we carry on the division in the ordinary way till the dividend 
is exhausted, and then commence the contraction. 



9. -7234+ ~ -626 

10. -OOSISI -7- 7-4 

11. 1-0367+ -r- -943641 

12. 12-3± -f- -8738+ 

13. 2-575 -7- -2341 

14. 10- -f- -5236— 

15. 5-2673+ -^ -06731 + 

16. 2-0167+ -1- -733+ 

17. 10035 +- -04171 

18. 10- -^ 21-63 ± 

19. 1- -rr 2-302585093 — 



20. 4- -T- 2-167 + 

21. -1 -h -0007671 

22. 72-1 ■+ -003121 

23. 10- -+ -0007631 

24. -007635 -^ 7-1421 

25. -0731671 -+ 2-25 

26. 1- -f. 12-56637 + 

27. 42-75 ~ -000771 

28. 630- -r -0739 + 

29. -0125 -^ 71-231 

30. 10- -f- 2-718281828 + 



^*« In REDUCING a simple quantity to the decimal of another in 
a higher name, we annex ciphers to the number of units in the 
former, and divide by the number which shows how often a 
unit of the lower name is contained in one of the higher. 

(1) Reduce 9d. to the decimal of 1/. d. 

w *v ,, . . A ' 1 12)9-00 

We thus change ^ to a decimal. - — -— 

* I OS. 

In reducing a compound quantity to the decimal of a simple 
quantity, we reduce the number in the lowest name to the dec- 
imal of the next higher, to which we prefix the integer in the 
latter, and so proceed till we obtain the decimal of the required 
name. 

(2) Beduce 4 lb. 7 oz. 15 dwt. to the decimal of 40 lb. 

The accompanying process is equiv- ^^ , ^^*- 

alent to the following :— ^^ ! /^' 

15 dwt. = JJ oz. = -75 oz. ^2 7-75 oz. 

7-75 oz. = liiJ lb. = -64583 lb. 40 4-64583 lb. 

4-64683 lb. = ii4±5^i=-l 1614583 of 40 lb. -11614583 

40 
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41* When the quantities are expressed in mixed numbers con- 
taining Yolgar fractions or decimals, we proceed as follows : 

(3) Beduce 4} min. to the decimal of 15*2 hours. 

60 ) 4-75 min. 

16-2) -07916 ho. (-0052083. 
We may sometimes eancd thus : — 

^•76 -25 -25 .AAKOAQQ 

eo X 15-2 — dOX'8 "- 18 — ""»^"o^' 

In reducing a compound quantity to the decimal of another, 
we find the vulgar fraction, which shows what part the former 
is of the latter, and reduce it to a decimal. 

(4) Reduce £2 ^rl 1/^8 to the decimal of £5 is' 7 >^ 7 J. 

By the method of § 20., No. i^);£2^1US = JJff of £5>^7/'7i 

im = -480061 94+ 

Oihervnse: By reducing 11/8 to the decimal of £1, and pre- 
fixing 2, we obtain £2*583, and are thus said to have re- 
duced £2>rll>^8 to the decimal of £1. Similarly, £6>/7//74 
reduced to the decimal of £1 =£5*38125. 

£2*583 -^ £5*38125 = -48006194+ 



1. 8d Is. 

2. 15cwt IT. 

3. 30 in 1yd. 

4. 7/6 £1. 

5. 13/4i £1. 

6. 5/6J £1. 

7. 8 oz. 3 dwt 1 lb. troy. 

8. 3fu. 10 po 1ml. 

9. 2 ro. 30 po 1 ac. 

10. 3qr. 15f lb 10 cwt. 

11. 3bu. 3ipk 5qr. 

12. 6 ho. 9J min 3 da. 



13. 2/8i 5/3J 

14.7/8* 15/3 

15. 6/7J 18/9 

16. 3 oz. 5 dwt 1 lb. 3 oz. 

17. 2bu. 3pk 5bu. Ipk. 

18.2 ft. 3 in 3 yd. 2 ft. 

19. 5fu. 8po 7fu.20Ji)o. 

20. 5min. 16*sec..3ho.l5min. 

21. 23° 27' 37^ 90^ 

22. 5 cwt. 3 qr 2 T. 10 cwt. 

23. 3 da. 10jho....3wk. 4 da. 

24. 6| min 7ho.30min. 



25. From Delhi to Bombay the direct distance is 720 miles ; and 
from Delhi to Madras, 1080 miles. Reduce the former to the 
decimal of the latter. 

26. Westminster Hall is 270 feet long and 75 feet broad. Re- 
duce the latter to the decimal of the former. 

27. Reduce a sidereal day, which is = 23 ho. 56 min. 4*09 sec., 
to the decimal of a solar day of 24 hours. 

28. Reduce the sidereal day of Jupiter, which is ^ 9 ho. 55 min. 
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41t^ sec., to the decimal of the Earth's sidereal day, which is 23 ho. 
56 min. 4*09 sec. 

29. Keduce a solar year, which is = 365 da. 5 ho. 48 min. 49*7 
sec., to the decimal of a sidereal year, which is = 365 da. 6 ho. 
9 min. 9'6 sec. 

30. Express the height of the Peak of Teneriffe, which is = 
12232 feet, as the decimal of a mile. 

31. Express £3 '^ 17 » 10^, the yalue of 1 lb. troy of sterling gold, 
in the decimal of £1 . 

32. The Danube is 1630 miles long, and from the source of the 
Missouri to the mouth of the Mississippi the distance is 4000 miles. 
Reduce the former to the decimal of the latter. 

33. Reduce the weight of a Cologne mark, which is =. 3608 
grains, to the decimal of 1 lb. troy and of 1 lb. avoir. 

4>2« In finding the value of a decimal of a unit, we multiply 
the decimal by the number of times the given unit contains 
the next lower unit, and so on as far as may be required. 



(1) Find the value of £-7895. 

£•7895 
20 



£•7895 = 
15/9i H 



8. 15-7900 
12 

d.9-48 
4 

f. 1-92 



(2) Find the value of -583 oz. 
troy. 

oz. -583 
20 

dwt. 11-6 
24 



gr- 



16- 



By mnltplying the interminate 
decimals, we obtain 

•583 oz. = 11 dwt. 16 gr. 

The following examples afford additional illustration of 
finding the values of decimals : — 

(3) Find the value of 2^75 of 
5'45 acres. 

545 
2-75 

2725 

3815 
1090 



ac. 14^9875 
4 

ro.'3^9500 
40 

po. 38-00 



(4) Find the value of 2^425 of 
5 cwt. 3 qr. 16 lb. 


5 cwt. 3 qr. 16 lb. = 660 lb. 


2425 
660 




14550 
14550 


28 


1600^5 


4 


57 qr. 4 lb. 



14 cwt. 1 qr. 4*51b. 
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42. 



1. £-225 

2. £-975 

3. 2-875 8. 

4. -4375 gu. 

5. £1-06416 

6. £-7302083 

7. •2751b. av. 

8. -16 oz. tr. 

9. 3i42857 cwt. 

10. -583 hour 

11. 7-0625 ac. 

12. 2-0946 cub. ft 



13. -55 of 4-204 ac. 

14. 2-75 of -04 yd. 

15. -003 of 3-6 ml. 

16. 4-125 of 243 ac. 

17. -076 of 3 bu. 2 pk. 

18. 3-0916ofllb.4oz.l0dwt. 

19. -325 of 7 ho. 24 min. 

20. -432 of 6 cwt. 2 qr. 24 lb. 

21. -037 of 15-201 yd. 

22. 5-24 of 30009 ac. 

23. -725 of 7-76 bu. 

24. 3-426 of 4-003 cwt. 



(5) Find the value of -0025 ac. + 


3-45 ro. + -0076 ac. 


+ -009 po. 








ro. po. 


ac. 


•0025 ac. 


= 0^0-4 


= -0025 


3-45 ro. 


= 3 ^IS- 


^ = '8625 


•0076 ac. 


= ir 1-216 


^ = -0076 


•009 po. 


= /T 0-009 


= •00006625 




3 >^19-625 


= -87265625 



25. 2^003 ml. + ^275 ml. + 1050 yd. + ^025 ml. 

26. £3-3 — •5 8. + -075 cr. — 285714 guin. 

27. -425 ho. + ^003 min. — ^275 ho. + -925 min. 

28. Express the hectolitre, = '343901 qr., in bu. and pk. 

29. Express the Linlithgow wheat boll, = -499128 qr., in bu. 
and pk. 

30. Express the kilogramme, =2'20486 lb. avoir., in grfdns troy. 

31. From Paris to Berlin by railway is a distance of 1308 kilo- 
metres, of which each is =1093-63 yards. Express the distance 
in miles and yards. 

32. Mercury revolves round the Sun in 87-9692680 days. Ex- 
press the period of revolution in days, hours, and minutes. 

33. Express in avoir, wt. the weight of a Prussian pound, = 
•46771 of a kilogramme, which is = 2*20486 lb. avoir. 

34. Find the length in inches of the Greek foot, = « * of the 
Boman foot, which was = ^97075 foot. 

35. Find the weight of 3f cubic feet of water at 62-455 lb. avoir, 
per cub. ft. 

36. The radius of a circle is = •1691549 of its circxmaference, 
which contains 360^ Find the angle whose arc is = the radius. 
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, In the Decimal Coinage, the Pound Sterling is divided 
into Florins, Cents, and MUs. 

1 florin = £-1 = 2b. 

1 cent = -01 = 2id. 

1 mil = -001 = a f. 

1 shining = ^ florin; 1 farthing = || or 1,', mil. 

To express a sum of money as the decimal of £1, we may 
work as in § 41. ; hut to do it mentally, let us consider the 
following analysis : — 

S. f. fl. 111. 

14/lOj = 14 + 41 = 7 + 42iJ 

17 68 70}^. to IS = ®3A 



lOO 



lOO 



14/lOj = £-7427083. 



For the^r^^ place, we take half the numher of the shillings. 
For the «econ^and third places, we express the pence and far- 
things as farthings, and increase the numher by 1 if it is > 24. 
For the fourth Skndiffih places, we multiply the number in the 
second and third, or when the number is > 25, its excess above 
26, by 4, and add 1 for every 24. For the sixth and seventh 
places we multiply the number in the fourth and fifth, or when 
the number is > 25, ^, or 76, its respective excess above 25, 
60, or 75, by 4, and add 1 for every 24. 

When the number of shillings is odd^ we work for the next 
lower even number of shillings, and add 6 to the second place ; 

thus, 15/lOi = 14/lOi + 1/ = £-7427083 + £05 = £-7927083. 

Since |d. = £'0010416, any sum of money expressed in the deci* 
nud of £1 contains no more than six terminate places. When there 
are more than six places the seven^ is vUerminaie, being either 

3 or 6. 
Beduce the following sums of money to the decimal of £1. 
(1) 17/5f = £-8739585. 



1. 12 



// 



2. 18 

3. 4 

4. 2 

5. 12 *10 

6. U ^ S 



d. 

6 
3 
9 

7 



// 



8. 

7. 14 

8. 16 ^ 

9. 12 -^ 

10. 6 ^ 

11. 8 ^ 



d. 

4| 
3i 



12. 18 //Hi 



13. 18 



14. 
16. 
16. 
17. 



12 
8 
3 
9 



18. 15 ^ 



d. 

>^10| 
>/ 6i 

H 



19. 



8. 

7 

20. 13 

21. 14 



// 



22. 
23. 



19 
3 



24. 19 



d. 

Oi 
^ 5J 

ff 2| 

ff IJ 

If 8| 

>^115 



To express a sum of money approxifnaidy to three decimal 
places of £1, or in florins, cents, and mils, we adopt the prin- 
ciple of approximate decimals (see § 38.), by increasing the 
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43«^^"i^6r of fartliings by 1 when it is > 12, or more than half- 
way up to 24, and by 2 when it is > 36, or nearer to 48 than 

to 24; thus, 16/4| = £-8197916 = £-8191$, being nearer to 
£•820 than to £-819, is approximately = £-820. 

(2) Reduce 16/7 J to three places of the decimal of £1. 

16/7i = £-831. 

Reduce the sums of money, Nos. 1 to 24, approximately to 
three places. 

Being familiar in § 42. with the common method of finding 
the value of the decunal of £1, we may now consider the fol- 
lowing plan : — 

Let us find the value of £'9238. £.9 238 

By pointing off the first place, we ' QFi9 

obtain the number of florins. £-9238=:18/5HSf. "h^ 
Now, since 96 farthings = 1 -^^,848 

florin, we must multiply by 96. But as 96 = 100 — 4, we 
put 4 times the multiplicand two places to the right, and then 
subtract. The number made up of the first two places on the 
left is the number of farthings. 



(3) Find the value of £-7145. 


•7,145 


£•7145 = 14/3 J f|. 


580 
13,92 


25. £125 

26. -225 

27. -375 

28. -975 


29. £-3125 

30. -7625 

31. -9875 

32. -5375 


33. £-4236 

34. -5168 

35. -8274 

36. -4537 


37. £-7219 

38. -8437 

39. -2914 

40. -3853 



To obtain the value of the decimal of £1 to Ihe nearest far- 
ihmg without a fraction, we proceed as follows : — 

Let us find the value of £'7287. We consider it approxi- 
mately = £-729, which is = 14 s. + 29 mils. 

Since 25 mils = 24 f., we subtract 1 from 29, and obtain 29 
mils = 28 f. nearly, and £-729 approximately =:1^. 

To obtain the number of shillings, we divide the number of 
cents in the first two places by 5, the number of mils being = 
the remainder with the figure in the third place annexed ; thus, 
£•883 = 178. + 33 mils ; -824 = 16s. -4- 24 mils. When the 
second figure is < 5, we may obtain tne number of shillings 
by doublmg the figure in the first place. 

Li reducmg the number of mils to farthings, we adopt the 
principle of approximate decimals, and subtract 1 when the 
number is > 12, or more than half-way up to 25, and 2 when 
> 37 or nearer to 50 than to 25. 
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(4) Express £-768 to the nearest farthing, 

£•768 = 15 s. + 18 m. = 15/4J. 

Valuate the decimals, Nos. 33 to 40, to (he nearest farthing, 

4^ The pupil maj now construct a table, showing the correct 
and the ap])roximate decimals of £1 from ^d. to 1/, so that by men- 
tally inserting the decimal for the number of shillings, the decimal 
of any sum may be obtained. 



MISCELLANEOUS EXERCISES IN DECIMAL FRACTIONS. 

1. Find the price of 30 Parian statuettes @ £1*775 each. 

2. In January 1856, the number of days during which rain fell 
in Scotland was 13, and the amount which fell was 2-38 inches. 
Find the daily average for each of the 13 days. 

3. How many ac. ro. and po. are in a park containing '08 of 
155-1875 acres ? 

4. If 31*75 poles are feued for £2*38125, how much is it per pole ? 

5. Find the sum of £-3125, -4375s., and •75d. 

6. In March 1856, in Edinburgh, the thermometer at the highest 
was 51'''1, and at the lowest 29''*4. Find the difference or range. 

7. Find the value of -00375 lb. troy of sterling gold @ £3«'17//10} 
^ oz. 

8. Of 100 parts of matter in locust beans, sugar and gum form 
61-10, other vegetable matter forms 31-55, and moisture 5. Of how 
many parts does the remainder, which is mineral matter, consist ? 

9. The distance from Paris to Leipsic by railway is 1225 kilo- 
metres, each 1093*63 yards. Express it in miles. 

10. Of the manure of dissolved bones -1571 of its weight is 
organic matter. Find the weight of organic matter in 80 tons of 
manure. 

11. Express the sum, A of 4« + ^ + H ^^ ^z + 4^» ^^ * decimal. 

12. In February 1856, at Sandwick, Orkney, the barometer at 
the highest was 30*543 inches, and at the lowest 28*843 inches. 
Find the difference or range. 

13. The following rents are drawn from a property : — mansion, 
£150-15; farm, £470*475; parks, £80*875; feus, £7*625. Express 
the total in £, s., d. 

14. Find the price of 14 cwt. 3 qr. 14 lb. rice @ £*626 ^ cwt. 

15. The time of Jupiter's rotation on his axis is 9 ho. 55 min. 
50 sec., and the perioaof his revolution round the sun is 4332*5848 
days. Bednce the former to the decimal of the latter. 

16. A line in a diagram in a book published in the sixteenth 
century, which now measures 6*83 inches, has shrunk to ti of its 
original length ; find what it had been. 
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, 17. A cubic inch of pure water weighs 262*458 grains, find the 
weight of a cylindrical inch which is *7854 of a cubic inch. 

18. A gallon of pure water weighs 10 lb. avoir. ; and a cubic 
inch, 252 *458 grains. From these data, find the content of a gallon. 

19. The period of the revolution of the Earth round the Sun, 
measured sidereally, is 365*2563612 days, and that of Mara is 
686*97964580 days. Reduce the latter to the decimal of the former. 

20. The height' of the Peak of Mulhacen in Spain, formerly es- 
timated at 3555 metres, has been found to be *156 kilometre less. 
Find its height in feet at 39*37079 inches ^ metre. 

21. A gallon of pure water weighs 10 lb. avoir., find the weight 

in oz. of a pint of whey of which the Specific Gravity is 1*019. 

^BT When we mention the Specific Qravity (s. o.) of a substance, 
we show how many times it is as heavy as pure water ; thus, the 
8. G. of lead being 11*35, ainr volume of lead is 11*35 times the 
weight of the same volume of water whose s. a. is 1. 

22. Find the weight of 12 gallons of olive oil, of which the s. a. 
is *915. 

23. Find the content of a block of granite 5*5 ft. long, 3*2 ft. 
broad, and 1*6 ft. deep. 

24. A metre is = 39*37079 inches. Reduce an inch to the deci- 
mal of a metre. 

25. A kilogramme is = 2*20486 lb. avoir. Reduce a kilog^ramme 
to the decimal of a ton. 

26. Divide £31*4 among 6 men and 11 youths, giving a youth 
*525 of a man's share. 

27. The weight of a cubic foot of pure water is 999*278 oz. avoir., 
find the weight in lb. avoir, of the air in a room 12*5 ft. high, 
16*25 ft. long, and 10*4 ft. broad, air being 815 times as light as 
water. 

28. In March 1856, the weight of vapour in a cubic foot of air 
in Edinburgh was 2*24 grains. Find in the decimal of a lb. avoir, 
the weight of vapour in the atmosphere of a room 12 ft. in height, 
length, and breadth, supposing that there was no fire and that the 
window was open. 

29. Reduce \ of ,*, of ,'y to a decimal 

30. Express the sum, f of 1| -f f of || + '2, as a decimal. 

31. Reduce | guinea to the decimal of £1. 

32. Express the sum of ^ and ^'y as a decimal. 

33. The Polar and Equatorial Diameters of the Earth are re^ 
spectively 41,707,620, and 41,847,426 feet. Express each dechnally 
in miles. 

34. Find the Meridional Grcumference of the Earth, which is 
= 40.000,000 metres, each 39*37079 inches. 
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35. The Specific Gravity of Hydrogen, that of air heing 1, is 
'069, while that of air as compared with water is '0012. Express 
the relative weight of Hydrogen as compared with water. 

^ST Water is the standard for solids and liquids, and air for gases. 

36. The B. o. of carhonic acid gas, that of air heing 1\ is 1 '524. 
Express the relative weight of carhonic acid gas as compared with 
water. 

37. Reduce an oz. avoir, to the decimal of an oz. troy. 

38. Reduce a Ih. troy to the decimal of a lb. avoir. 

39. A Wmchester bushel is = -9694472 Imperial bushel. Ex- 
press an Imperial bushel as the decimal of the former. 

40. A zinc bar, which at 32** Fahrenheit measures 1 inch, at 212° 
measures 1*003 inch ; find the length of a bar of the same metal at 
212*', which at 32° measures 2'25 inches. 

41. What decimal multiplied by f of t*^ produces |^ ? 

42. Divide £1'3125 equally among a number of almsmen, giving 
each -375 florin. What is the number ? 

43. What quantity of sugar @ £'025 ^ lb., will cost 19*575 
florins? 

44. Divide the sum of *075 and *0075 by the difference of 7 '5 
and -75. 

45. The yard measure made by Bird in 1758 was 36*00023 inches 
long. How many times would this measure be contained in a 
mile. 

46. In 1825, the Stirling jug or pint measure was measured in 
Edinburgh, and found to contain 104*2034 cubic inches. Reduce 
this to the decimal of an Imperial gallon. 

47. On the floor of a room 10 ft. 8^ in. long and 8*25 ft broad, 
dust has accumulated to the depth of *075 inch. Express the 
volume of dust in the room as the decimal of a cubic foot. 

48. The maximum delivery of a reservoir is 567*07 cubic ft. of 
water ^ minute, and its minimum delivery 516*66 cubic ft. Find 
the number of gallons, each 277'274 cub. in., delivered on an equal 
average in 24 hours. 

49. The mean diameter of the Earth is 7912*409 miles. Find 
the surface of a sphere of the same diameter, found by multiplying 
the square of the diameter by 3*1416. 

50. Find the content of a sphere of the same diameter as the 
earth, found by multiplying the cube of the diameter by '5236. 
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CONTINUED FBACTIONS. 



3M 



3 1_ 



81» 
8 



2 1 
8 



4^^If we take a vulgar fraction, as ^f i, and divide the numerator 
and the denominator by the numerator, we obtain ^f ^ = ^^ 

Similarly, ^Vr = §||» and J} = |j^. We have thus J|J = 

1 — ^ L- III the last form, we observe that 

® L_ every numerator is unity. A com- 
^ L_ plex fraction, in which every numer- 
®^' ator is unity, and every denominator 
includes the succeeding parts of the fraction, is termed a Con- 
tinued Fraction. 

In the foregoing process, we have obtained the continued 

fractions : 1 . L_ • 1— • L_ These fractions are re- 

8» 8i» 81 ' 31 spectively = i, *, ^V, 

2 i_ and ili- We find that 
^' we have reproduced the 
original fraction |f ^. As the other fractions continually ap- 
proach to it in value, they are termed Convergents. The con- 
vergents are alternately greater and less than the original 
fraction. 

(1) Find the convergents to ^\, 

The practical method of finding the con- 
vergents is to proceed as in finding the 
o. c. M. of 121 and 415 (see § 3.). 

We may write the (][uotients 3, 2, 3, 17, 
in a column, and opposite the first we place 
unity in the Numerators' column, and the 
first quotient 3 in the Denominators'. 

In the second line the numerator is = 2 X 1) and the denomina* 
tor is = 2 X 3 4- 1. 

In the third, the numerator is = 3 X 2 -f- 1, and the denomina- 
tor is = 3 X 7 + 3. 

In the fourth, the numerator and the denominator of the original 
fraction are reproduced. 

The convergents are, ^ f ^, }{|. 

(2) Find the first three convergents to 3*14159. 

By proceediDg as in finding the o. c. h. 
of 14159 and 100000, we obtain the first 
three quotients, 7, 15, 1. 

The convergents are, 
3f, 8xV,t and3,V,; or, V, fgf, fH- 



Qaot 


Nnm. 


Den. 


7 


1 


7 


15 


15 


106 


1 


16 


113 



Find the convergents to the following fractions : — 

3S7S I A 



1. 



68 

TT7' 



2. 



5 I 7 



8379 



Quot 


Num. 


Den. 




3 


1 


3 




2 


2 


7 




3 


7 


24 




17 


121 


415 
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, 5. Find the conyergents to i'bVs" 

^ST We first reduce the fraction to its lowest terms. But whether 
we do so or not, the fraction is reproduced in its lowest terms. 

6. Find the fifth conyergent to *7854. 

7. Find the third conyergent to *5236. 

8. The Specific Grayity of oxygen is ^^^ of that of carbonic 
acid gas. Giye the fourth conyergent to this fraction. 

PST Wheneyer a remainder is a comparatiyely small fraction of 
the corresponding diyisor, the conyergent obtained may be taken 
as a good approximation. 

9. The Specific Grayity of gold is 19'35f and that of platinum is 
2 1 *47 . Find the second conyergent to ^ f | ^ . 

10. Venus reyolyes round tJ^e sun in 224*701 days, and the 
Earth in 365*256 days. Giye the fifth and sixth conyergents, which 
approximately show what part the former period is of the latter. 

11. Mercury reyolyes round the sun in 87*969 days, and the 
Earth in 365-256 days. Giye six conyergents. 

12. The solar year is = 365*24224 days. Giye the fourth con- 
vergent. 

13. A metre is = 39*37079 inches. Find the fourth conyergent 
to the fraction which a yard is of a metre. 

14. A Scotch acre is = 1*261183 Imperial acre. Find fiye con- 
yergents to the fraction which an Imperial is of a Scotch acre. 



PfiACTICE. 

Practice is the method of computing by means of Aliquot 
Porta. 

A number contained an exact number of times in another 
is an aliquot part of it : thus, 7 is an aliquot part of 21 ; 10/ of 
£1; 6/8 of £1; 141b. of Icwt. 



£ 
1 

i 
i 



8. d. 

lOirO 
6>r8 

4ir0 

3^4 



ALIQUOT PARTS. 
8. d. 

= 2>r6 
= 2>/0 

= l^rS 

= Oi/8 



£ 
1 

T 

1 
1 

1 

%J5 



8. 
1 

i 



d. 

6 
4 
3 
2 

H 



(1) Find the price of 794 yards of silk @ 2/6 ^ yd. 

£794 = price of 794 yd. @ £1 V yd. 

^ ff @2/6 ^ 



2/6 



£1 



£ 99 *' 5 = 



46. 



b 
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8. d. 


B. d. 




8. d. 


1. 


8462 @ 10 /^ 


7. 8472 @ 1 >. 8 


13. 


7342 @ 3 i^ 4 


2. 


7926 .. 6^8 


8. 7904 ..5^0 


14. 


9836 ..5/^0 


3. 


8248 .. 2>^6 


9. 8463 .. 4 // 


15. 


9246 ..0/^8 


4. 


7923 .. 4v0 


10. 9527 ..3^4: 


16. 


9372 ..0^6 


5. 


7686 .. 3/^4 


11. 3513 .. 2/r6 


17. 


7236 ,. O^S 


6. 


7968 .. 2/^0 


12. 6723 .. 1 >^ 8 


18. 


8943 ..6-^8 



(2) What cost 7689 oranges @ Ijd. and @ |d. each? 

7689f. 
76898. . . @1/ 



d. 



1 



1/ 96Uli . @l>d. 



£48>/l//l 



T 



4 
12 
2,0 



23067 



5766f 



48,0>r6 



£2i^0'fQi 



d. 

19. 7268 @ 6 

20. 8379 .. 4 

21. 3848 .. 3 

22. 5766 .. 2 



23. 8464 @ 1^ 

24. 7932 .. 1 

25. 7233 . 

26. 7923 .. J 



U 



d. 



27. 6847 @ J 

28. 8467 , 

29. 6593 . 

30. 7892 .. I 



8 
1 



47* (^) ^^^® *^^ aliquot parts which make up 7Jd. and 5jd. • 

d. d. 

„,, _ C 6=:Jofl/ r,^ — i 4=:i0fl/ 

1. Find two aliquot parts which compose the following rates 
3|d. ; 7d. ; 7id. ; 4id. ; 6|d. ; 6jd. 



QH-i 5/ = iof£l io,fi_i 10/=iof£l 
^'^"- t+3/4=|of£l ^2'^— t +2/6 = J of ' 



(2) Give two aliquot parts which make up 8/4 and 12/6. 

£ 

10/ 

2. Find two aliquot parts which compose the following rates : 

7/6; 3/9; 6/10; 6/3; 2/11; 4/8. 

(3) Find the aliquot parts which, when respectively sub- 

tracted from 1/ and £l, leave 9d and 16/8. 

9d. = I _3d^ = i of 1/ ^^'^ =i —3/4 = i of £1. 

3. Find aliquot parts which, when respectively subtracted 
from 1/ or £1, leave the following rates : 

lOjd.; 9d.; lljd.; 17/6; 13/4; 15/. 

(4) Find three aliquot parts which make up S^d. and 15/7 (• 
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47. 



d. 



8id. 



( 6 = iofl/ ( 10/ = J of £1 

= ^ 4-2 z= I of 6d. 15/7i = -< + 5/= i of 10/ 

(+« =iof2d. (+7id. = iof5/ 



4. Find three aliquot parts which compose the following rates : 
9jd.; 7id.; 8jd. ; 7/8i; 11/lOj; 13/9. 



(1) Find the price of 4671 loaves @ 4id. and @ 9d. 



d. 






4 


1 


1/ 


i 


1 


4d. 


i 


i 


jd. 



4671s. . @ 1/ 



49. 



1557 . . @ 4d. 
194// 7J .. i 
97// 3f .. i 

2,0 )184,8//1U @ 4id. 
£92a8a11J 



d. 

3 



4671s. . .@i^6 
1167 /i'g . .. 0»'3 



2,0) 350,3 >y 3 . @0i^9 
£l75>5'3/^3 



(2) Find the price of 846 yards of cotton @ 6Jd. and 
@7id. 



d. 




4 


* 


li 


1 



846s. 



1/ 



282. . 
105 //9 



1/ 

1/ 

2, 0)38,7/^9 

£19//7//9 



. @ 4d. 



. @ 5Jd. 



d. 
i 



i 



d. 
1 



846d. . . @ Id. 
8 



6768 
211i 



. . @ 8d. 
. . .. id 



d. 



71 



1. 5683 @ 9 

2. 7324 . 

3. 4673 .. 4i 

4. 8423 .. 5 

5. 9675 .. 3J 

6. 3367 - 2i 

7. 3425 .. 8i 

8. 8726 .. 91 



9. 6723 

10. 7247 

11. 3475 

12. 4672 

13. 2435 

14. 6724 

15. 7233 

16. 9894 



@ 



d. 

2i 
6i 
3i 

U 
6i 
6i 

8i 
11 



12 )6556^ . . . @ 7Jd. 
2,0 )54,6>/4 
£27>^6//4i 

17. 6874 @ 2} 

18. 8674 .. 5i 

19. 7683 .. 5i 

20. 8267 .. lOJ 

21. 8956 .. 108 

22. 5732 .. di 

23. 7467 .. Hi 

24. 8722 .. 7 



(1) Find the price of 423 yards of cloth @ 1/10, and 
@ l/6i. 



2/ 
2d. 



1 
I 

TT 



£1 

2/ 



£423.. @£1,. a. 



42// 6..@2^ 
3>yl0>r6 .. 0// 2 



£38// bff6@U10 



d. 






6 


i 


V 


! 


i 


6d. 







8. d. 


4238. 


• • 


@ 1//0 


21U 


6 . 


.. 0//6 


26/1' 


6i 


.. 0//0J 



2,0) 66,0>ylU @ 1^6i 
£33//0//lli 
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49. (2) Find tlie price of 846 cwt. of rice ® 7/9}, and @ ll/TJ. 

£846. .@£U d. B468. . . @1/ 

11 s.d. 



5/ 


i 


£1 


2/6 


i 


5/ 


3|d. 


i 


2/6 



211-'10 . 
105>rl5 . 
13^ 4>r4i 


@5/rO 

..2>»'6 
..0^3t 



£330/^ 9>r4i@7>^9i 



d. 






6 


i 


1/ 


IJ 


i 


6d. 



9306 . @1U0 
423 . .. 0>/6 
105^9 .. Qflj 

2,0 )983,4/^9 @ llirTj 

£491>^14^9 

(3) Find the amount of 793 railway fares @ 16/8, and 
@6/9. 



3/4 



1 



£1 



£793 , . . @ £U OirO 
132^ 3>^4 .. 0^ 3^4: 



£660>rl6«'8 @ £0>^16>r8 



d. 

9 



1 



7938. . . @ 1/ 

^ 8. d. 

4758 . . @ 6/^0 
594-^9 . .. 0/^9 



6/ 

2,0)5352/r9 @ 6>^9 









£267*12*9 


B. d. 




B. d. 


8. d. 


1. 4567 @ U n 


17. 798 @ 10* 6 


33. 893 @ 16* 8 


2. 3283 .. li*' 7J 


18. 742 .. 


4* 8 


34. 979 .. 17* 6 


3. 5687 .. li^ 6} 


19. 467 .. 


5* 3 


35. 894 .. 18* 4 


4. 8672 .. 1/rlOJ 


20. 923 .. 


1*10 


36. 897 .. 18* 9 


5. 937 .. 15* 


21. 916 .. 


4* 6 


37. 374 .. 8* 9 


6. 423 .. 13-r 4 


22. 743 .. 


3* 1} 


38. 968 .. 4* 4J 


7. 341 .. 3* 9 


23. 123 .. 


2* 4 


39. 763 .. 9* 6 


8. 876 .. 12* 6 


24. 732 .. 


2* 9i 


40. 423 .. 13* 5i 


9. 827 .. 11* 8 


25. 428 .. 


3* 8 


41. 346 .. 9* 9| 


10. 729 .. 8* 4 


26. 293 .. 


5* 6 


42. 729 .. 18* 7i 


11. 873 .. 4* 2 


27. 468 .. 


2* 3 


43. 777 .. 19* 2i 


12. 798 .. 5*10 


28. 736 .. 


10* 8 


44. 947 .. 4* 8 


13. 149 .. 10*10 


29. 716 .. 


1* 54 


45. 589 .. 5* 7i 


14. 824 .. 11* 3 


30. 637 .. 


2* 8 


46. 346 .. 5* 5 


15. 899 .. 6* 3 


31. 468 .. 


17* 4 


47. 777 .. 9* 9 


16. 243 .. 2*11 


32. 823 .. 


7* 8i 


48. 732 .. 7*10t 



50. (1) Find the price of 783 qrs. of wheat @{ f^'l.^yil^e ^.^''' 



£783... @£1 
3 



lOfi 
1/3 



£1 
10/i 



2349 
391« 
48« 


. . . @£3'' 
'10 .. 0^ 
a8«9.. 0» 


0^0 

10«0 

US 



|12/6| i 



£5 



783 .. . @ £1 
5 

3915 .... @£5.' O'O 
4891* 7»6 .. 0«'12»6 



£3425''12>'6 ©£4" 7''6 



£2789" 8''9@£3"11''3 
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50« (2) Find the price of 379 quarters of barley @ £2//3/r 6 J ^ qr. 



379s. 
43 



d. 

4 


1 


1/ 


U 


i 


1/ 



1137 
1516 
126/^4 
47^/4j 



} 



® 1/ 

8. d. 

@43«'0 

0/^4 
O^^'li 








2,0) 1647,0^8 J 


„ 43^5} 




JE823>^10>^8i 




£ 8. d. 


£ 8. d. 




£ 8. d. 


1. 916 @ 4//16//0 


11.985® 7^1US 


21. 896 @ 


7/^19.. 


2. 169 .. 3^15>/0 


12. 946 .. 7^ 8/^9 


22. 846 .. 


6^ S^ 4 


3. 843 .. 2AS^4: 


13. 853 .. 10>/16//8 


23. 859 .. 


2a'12/5' 6 


4. 792 .. 9>r 3//4 


14. 976 .. 10>^12>.6 


24. 987 .. 


A'T 7^ 6 


5. 847 .. 3/!'12/y0 


15. 793 .. 12//13>/4 


25. 739 .. 


AAU 8 


6. 974 .. Sff 7//6 


16. 847 .. 11//13//9 


26. 463 .. 


4^ UlOi 


7. 874 .. 6>rl6>^8 


17. 569 .. 6//13/.4 


27. 568 .. 


7^ U 6J 


8. 734 .. 5v 8//4 


18. 279 .. 4:A5^0 


28. 984 .. 


9^ 2^ 8i 


9. 986 .. 6»'15//0 


19. 947 .. 5>^18//4 


29. 719 .. 


25// 9>/ 8J 


10. 793 .. 7//17i^6 


20. 539 .. 4>^18//8 


30. 346 .. 


27/^15>o' 61 



It is often* convenient to employ the Florin as the unit of 
computation. 

(1) Find the price of 489 tons of coal @ 14/, and @ £l//3 ^ ton. 

. @2/ 



489 fl. . 


.@2/ 


489 fl. , 


7 




Hi 


342,3 fl. . 


. @14/ 


244>/ls. 


£342>r6 




5379 



562,3 fl. 1b. . @ 23/ 

£562>5'7 

The most conyenient method of reducing a sum expressed in £ 
and 8. to >?., is to annex half the nnmber of a. to the number of £ ; 
thus, £3'»4 = 32fl. 

(2) Find the price of 878 cwt. of sugar @ | fgllSM ^ ^^*' 



878 fl. . . @ 2/ 
17 



III 



J|FL 



6146 
878 
292«'l«r4 



|@jei'44"0 
. .. 0" 0»8 



878 fl. . @ 2/ 
28 

7024 
1756 



1521,8>/1«4 . @£1.^14'.8 
£1521«'17''4 



d. 
8 



i 



FL 



24584 . . @£2'/16''0 
292»1»4 .. 0» 0"8 



2429,l»0>/8 @je2*15"4 
£2429''2«'8 
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51. 


1. 


794 


@ 2 


13. 943 @£U16 1 


25. 763 @£1^14>r 8 




2. 


798 


., 6 


14. 879 .. 


1^18 


26, 269 .. 0>fl7ir 4 




3. 


823 


.. 8 


15. 937 .. 


2^12 


27. 263 .. l>^13>r 6 




4. 


697 


.. 14 


16. 893 .. 


3// 4 


28. 798 .. 0^16-^ 6 




5. 


796 


.. 16 


17. 828 '.. 


7^ 8 


29. 839 .. 0'rl2^ 4 




6. 


267 


.. 12 


18. 726 .. 


5^14 


30. 346 .. 2>/15>^ 8 




7. 


937 


.. 18 


19. 699 .. 


3>r 5 


31. 876 .. 0^16ir 3 




8. 


469 


.. 7 


20. 893 .. 


e^ 7 


32. 732 .. 0^17^ 9 




9. 


835 


.. 11 


21. 467 .. 


7^ 9 


33. 356 .. 0^14ir 2 




10. 


974 


.. 19 


22. 796 .. 


9-^11 


34. 797 .. l/rl5^10 




11. 


826 


.. 13 


23. 876 .. 


8>^17 


35. 798 .. 2>rl8ir 2 




12. 


563 


.. 17 


24. 539 .. 


1U13 


36. 529 .. 3^11>^10 


52. 


> 


(1) 


Find th( 


8 price of 749 


^\ cwt. 


@ 11/8 «^ cwt 








10/ 


i 


£1 


£749 




8. d. 




Bl^^lO'rO 


11^8 








1/8 


i 


10/ 


62^ 


8^4 


6 








A o£ 


11/8 = 0^ 


6^1 A 


11)70>^0 














£437^ 


4-8JA 


6^4i,^ 



(2) Find the price of 292,^ lb. @ 11/5^ ^ lb. 



10/ 


1 


£1 


1/3 


i 


10/ 


2id. 


i 


1/3 



£292/y 8>y 9 
146^ 4>r 4^ 
18^ 5>r 6^i 
3/y O^llH 
£167^^10/^10? t 



Since /, of £1 = 8y9, 
the price of 292/, Ih. 
@ £1 is £292»8''9. 



In the method of (1), we first find the price of the integral num- 
ber 749 cwt., b7 taking the parts which make np the rate 11/8 ; and 
then add in the price of the fractumal number, ^ cwt. In the 
method of (2), we first find the price of the munMi number 292^ lb., 
at the unit of computation £1, and then take the parts which make 
up the given rate. ^ The first method is of more general application 
than the second, which is onlj conveniently applied when the denom- 
inator divides the unit of computation without producing a fraction. 



1.2164013-^ 4 

2. 547i .. 16ir 8 

3. 899^ .. 9ir 6 

4. 447f .. 5>r 9 

5. 967 J.. e^flO 
6.793|..17/^ 1 

7. 468| .. 16a' 6 

8. 794| .. 19-r 6i 



9. 235f @ 

10. 324tV .. 
11.829J .. 

12. 247A .. 

13. 794tV .. 

14. 823W .. 

15. 299|| .. 

16. 834t\ .. 



£ 8. d. 




Oa'18^ 4 


17 


2^ 3^ 8 


18 


u e^ 3 


19 


UlS'f 4 


20 


2^ 5^10 


21 


U 9^ 4 


22 


0>r 8>^1H 


23 


0>^17*' 9 


24 



£ B. d. 

273tV@l ^3 /r9 
347f .. 0i^l7>»' 5J 
4231 ..OirHirlH 
342tV..0>^ 5^ 3i 
827i .. 0-'19*' 2* 
286^ ..0^12>»' 9i 
999tV .. l'^134' 5i 
889f .. 2»'14'r 71 



53. 
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ALIQUOT PARTS. 






cwt 


qr. 


ao. 




i = 2qr. 


i = 141b. 


1 


=r 


4 = Iqr. 


i = 71b. 


1 

7 


= 


4 = 161b. 


+ = 41b. 


i 


s^ 


i = 141b. 


i = 3ilb. 


tV 


=z 
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2ro. 
1 ro. 
32 po. 
16 po. 

These Aliquot parts are given as examples. The pupil having a 
thorough knowledge of the Arithmetical Tables can easilv find ali- 
quot parts of the various denominations in Weights and Measures. 

(1) Find the price of 7 cwt. 2 qr. 7f lb. @ £8>/6>y8 ^ cwt. 

£8 ^ 6 // 8 . . . . price of 1 cwt. 

7 cwt. qr. lb. 

price of 7 // ^ 
... 0^2/^0 
... 0>yOA'7 
... OiS'O^Oj 
... O^O^Oi 









bS^ .6^8 


2qr. 
7rb. 


t 


Icwt. 


4^ 3/^4,... 


i 


2qr. 
71b. 


>^10 i^ 5 


Jib. 


t\ 


Off 0//8},^. . 


ilb. 


i 


ilb. 


Off 0>5'2S,4J. 



£63^ 1^4?, A price of 7 ^ 2 >r 7| 
(2) Find the rent of 353 ac. 2 ro. 10 po. @ £2>^7>^6 ^ ac. 

£353 . . . rent of 353 ac. @ £1 
2 



6/ 

2/6 



2ro. 
lOpa 



1 



i 



£1 
6/ 


£706 
88 i^ 
44.^ 


5 
2ff 


4- 


ac. ro. ] 
. 353i»'0>»' 


b@£2ff7ff 


6 


1 ac 
2ro. 


Iff 
Off 


Sff 

2ff 


«/ . . . 


. .0 
. .0 


»2ff 

vOff 


v/ .• ... 

10 





£SS9ffUff 2ii. .353/^2-^10 @£2-'7>^6 

When the number in the name in which the price of a unit is 
given is small, as 7 cwt. in (1), we find its price bj multiplication, 
and then take parts for the numbers in tne lower names. But 
when the number is large, as 353 acres in (2), we majfind its price 
bj taking parts for the rate, and then finding the price of the num- 
bers in the lower names as in (1). 

cwt. qr. lb. ^cwt. 

1. 13>r 2ffU @ £U17>o' 4 

2. Ulff 3ffU .. l-f^lQ// 8 



3. 72ff 2a'16 .. Iff l>rlO 
4. 122i^ Sff 9J .. 2ff U 7i 

02. dwt, gr. ^ oz. 

6. 7)^15>yl2 @ £0>^ 6ff 

6. 17>rlliTl5 .. Iff Iff 8 

OS. dwt gr. V lb. 

7. 9>5'15>r23 @U6ffUff 6 

8. Il/>'14>r22f .. 37 ff 2ff 6 



yd. qr. nL VJd. 

9. llij' 2a' 2 @ £0.^15// 4 

10. 19// Sff 3 .. Iff 3ff 4 

11. 227>r 2ff 1 .. 2>/ 7ff 6 

12. 313>»' 3>^ 3|.. 3vll>^ 8 



ac. 10. po. y ac. 

13. 17 ff 2//20 ® £6//10// 

14. 43>^3>^35 .. 4ffl6ff 8 

15. 365 // 1//19 .. 8»'13a' 4 

16. 49>r3>/37i.. 3>^ 7>»'ll 
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^"^•17. 7i9'4>^ 2 @ £2>^8 .j^O 21. S^5^ 2 @ £0>^ 8*' 

18. n it 1^2.. 2^16>i' 8 22. Offl^B.. 0^16/^0 

19. // 7^ 3 .. 3>r 5>^ 4 23. 125 ^^ 4/^ 1 .. 1>^10>^ 3 

20. 301ir6i^ Ij.. 3i^ 3^ 8 24. 73i^6-' 2|.. I>rl2-r 6 

(3) Find the price of 195 cwt. 2 qr. 11 lb. @ &i^ 13-r4 
Vcwt. 

£1 V cwt. = 6/ ^ qr. = 1/3 V' 7 lb. = 2|d. ^ lb. 

£195>^1U111 
5 



1 



£1 



£977^19>r 9* 
65/y 3>yll| 



Since 195 cwt. 2 qr. 11 lb. 
= 195 cwt. -|- 2 qr. + 7 lb. 
-|- 4 lb., the price at £1 a9> cwt. 
is = £195 4-2 X6/ + 1/3 + 
4 X 2|d. = £195 «r 11 .. llf . 6/8 

Having thus found the price 
of 195 cwt. 2 qr. 11 lb. @ £1 
^ cwt., we proceed to find it at the required rate. 

(4) Find the price of 14 yd. 1 qr. 2 nl. @ 6/4 V yd. 
1/ V yd. = 3d. ^ qr. = Jd. V nl. 



£912>^15i^lO 



The price of 14 yd. 1 qr. 2 nl. @ 1/ 
sp* vd. u = 14/ + 3d. + 2 X ff = 



d. 
4 



1 



1/ 



£0/^14^4^ 
6 





6/r3 
^ 4#9i. 



£1 ^T. = 1/ M' cwt = 3d. ^ qr. 
£1 ^Ib. tr.=l^^oz.=ld.^ dwt. 
£1 ^oz. tr.=l/ ^ dwt=:id. ^ gr. 
5/^oz. tr.=3a. ^dwt.=:id. «^ g^. 

T. owt. qr. i»T. 

25. 6irl3^ 3@£5# 7-^6 

26. 73-^19 >^ 1 .. 0>^13>^4 
27. 17ir 3)r 2 .. 4^ 2.^6 

evt. qr. lb. yowL 

28.23ir 3irl4@£lir 8i»4 
29. 13ir lir21 .. 2>rlOA'0 

30. 19# 2^11 .. 0i>'14ir6 

lb. oz. d-wt. vlb. 

31. 3# 7^11@£5^11>r8 

32. 43i^ Sir 17 .. 10irl3A^4 

33. 37ir 9# 7 .. 3irl7#4 

02. dwt. gr. a»oz. 

34. 7irl3#17@£W16ir3 

35. 6irl7*' 9 .. 0/rl7>r3 

'X Zif 5irl3 .. 0/r l0% 



£4rlLrO} 

£1 1^ ac. ^ 5/ {^ ro. = l}d. ^ po. 
£1 ^ qr. = 2/6 f^bu. = 7 Jd. ^ pk. 
£1 ^ gal. =: 2/6 ^ pt. = 7id. ^ gi. 
1/ jp* gil. = ijd. ^ pt. =§d. ^ gL 

ao. ro. po. ^ao. 

37. 13ir2>^30@£2>r 3>r 6 

38. 14^1/^27 .. 3>»' 3>r 4 

39. 37ir3^11 .. 5>rl0ir 8 

yd. qr. nl. Vjd. 

40. Iif2sf 3@£0irl7ir 4 

41. 8ir3*' 1 .. 2/r 2ir 6 
^.23^2jf 2.. 5>r e^r 8 

qr. ba. pk. ^V' 

43. 7^3^ 2@£1^ 3r H 

44. 6^5jf 3.. 4irl0ir 

45. 15ir3# 1.. 3# Sir 10 

gal. pt. gi. y gaL 

46. 5ir3vl@£0irl6ir 

47. 17irl>.2.. Oirl7ir 4 

48. 163ir0ir3.. 2ir 2ir 
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33* '^^ following special methods are useful in AToirdupois Weight. 

£1»1 ^ cwt. = 5/3 ^ qr. = 1/3* m* 7 lb. = 2\d. ^ 11). 
Is. ^ cwt. = 3d. ^ qr. = |d. ^ 7 lb. = f &rthing ^ lb. 

(6) Find the price of 16 cwt. 
3 qr. 15 lb. @ 4/6 per cwt. 

16/-j-3X3d. = £0''16" 9 
2 X Id. + jf. =_0«JO«JLH 

fO^ie^lOH 
4* . 



(5) Find the price of 4 cwt. 2 
qr. 5 lb. @ £6«'68. f^ cwt. 

4 X fl-'l'^O = £4.. 4.r 
2 X 0«5«3 = 0"10'» 6 

5 X 0»0»24 = 0» Poll 4 

£4«15« 5^ 
6 



£28''12» 7^ 

cwt. ip, ■ lb. 

49. 3 <» 3 <» 12 @ £7«7 ^ cwt. 

50. 27 " 1 » 18 .. 5»5 ... 



£3' 



7» 
8« 



6H 



£3«'15«'ll^j« 



cwt. Qr. lb. 
61. 6 « 2 « 14 @ 8/6 ^ cwt. 
52. 7 i» 1 * 20 .. 16/3 ... 



We may now obtain a method for finding the price of 1 lb. when 
that of 1 cwt. is expressed in £ and s. 

(7) Find the price ^ lb. @ £7 ''5s. per cwt. 
£7 «» 5s. = £7 » 7s. — 2s. 
7X2Jd. — 2Xff. = 1/3H <^11^- 
HaTing giyen the price of 1 cwt. in £. and s., to find that of 
1 lb., we multiply 2^d. by the number of£., and ff. by the differ' 
ence between the number of &, and «.; and increate or dimijmhiiiQ 
former product by the latter, according as the number of «. is >- 
or < than that of £. 

Find the price ^ lb. at the following rates !|^ cwt. :— 

53. £8''lls. I 54. £6a0s. | 55. £9''2s. | 56. £ll»ls. 

Id. ^ lb. = 2/4 ^ qr. = 9/4 ^ cwt. 
|d. ^ lb. = 7d. ^p* qr. = 2/4 ^ cwt. 

(8) Find the price of 3 cwt (9) What cost 13 cwt @ 2|d. 
1 qr. 13 lb. @ b\du ^ lb. per lb. ? 



£8» 4''lli 

ewt QT. lb. 

57. 3»2 » 5 @ 2d. (^Ib. 

58. 17 » 3 <» 19 .. 9id. ... 



8. d: 


£ s. d. 






8. 


d. 


4 


£ B. d. 


3 X9<'4 


= 1» 8« 


2 


X 


9*^4 


zz 


O^IS" 8 


lX2.r4 


= 0« 2" 4 


3 


X 


2 ' 


r4 


=: 


0" 7'/ 


13 X .r 1 


= 0" U 1 

£1>'11<» 5 
5} 












£l«r 5" 8 

13 
£16»13'' 8 


I 


7«104 
7«17« 1 















59. 9 cwt @ 7id. ^ lb 

60. 26 cwt. .. 4|d. • 
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3<^^ Since the nnmbers 12 and 20 are employed in the Money of 
Accountf we may easily obtain methods for miding the prices of 12 
and 20 articles with some of their mnltiples, when that of a imit 
18 given, which may be conyenient in Mentjll Oomputjltiok. 

In finding the price of Ofie Dozen, every j^ennv in the price of 
the unit be^mes a ahUUng, When tlie price of the unit is below 
1/8, that of tiie dozen is telow £1. 

(1) 12 @ 2d. = 2/ I (3) 12 @ 1/4 = 16/ 

(2) 12 .. 3id. = 3/3 I (4) 12 .. 7/8i = £4»12''6 

Find the price of one dozen at the following rates tp* unit »— 

1. 6d. I 3. lOid. I 6. 1/3 I 7. 2/8 

2. 7d. I 4. 9id. I 6. 1/7 1 | 8. 3/5^ 

In finding the price of Two Dozens, Gvery penny in the price of 
the unit becomes a florin. When the price of the unit is below 
lOd., that of the dozen is below £1. 

24 @ 4d. = 8/ I (7) 24 @ 1/5 = £1''148. 

24 .. 5|d. =: 11/6 | (8) 24 .. 2/3^ = £2<'14«r6 

Find the price of two dozens at the following rates ^ unit : — 

9. 3d. I 11. 6id. I 13 1/6 I 15. 3/7 
10. 9d. I 12. 7|d. I 14. 2/4^ | 16. 5/8f 

In findine the price of Four Dozens, ever^ farthing in the price 
of the unit Becomes a shUUng, When the price of the unit is below 
5d., that of the four dozens is below £1. 

(9) 48 @ 3d. = 12/ (10) 48 @ 1/5| = £3«'98. 

Find the price of four dozens at the following rates ^ unit : — 



17. 2d. I 19. lid. 

18. 4d. 20. 3id. 



21. 7id. 

22. lO^d. 



23. l/6i 

24. 1/lOf 



In finding the price of Eight Dozens, gyqtj farthing in the price 
of the unit Becomes a florin. When the price of the unit is below 
2|d., that of the eight dozens is below £1. 

(11) 96 @ 2d. = 16/. (12) 96 @ 7id. = £2..18s. ' 

Find the price of eight dozens at the following rates ^ unit : — 
25. 24d.; 26. l^d.; 27. 6|d.; 28. 1/6|. 

In finding the price of Any Number of Dozens, every penny in 
the price of the unit becomes as many shitUngs as there are dozens. 

(13) 84 @ 4d. = £1«88. (14) 144 @ 7ad. = £4*138. 

Find the price of the following : — 
29. 72 @ 3d. I 80. 108 @ 5|d. | 31. 144 @ 6|d. | 32. 60 @ %\dL 

In finding the price of One Score, every shilling in the price of 
the unit becomes one pound, and GYerj penny becomes 1/8. 
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(15) 20 @ 3/6 = £3«108. (16) 20 @ 7/5^ = £7«9-2. 
Find the price of one score at the following rates ^ unit : — 
33.7/; 34.5/3; 35. 7 id. ; 36. 2/4 i. 

In finding the price of Two Hwndred and Forty units, every 
penny in the price of the unit becomes a pound, 

(17) 240 @ 5d. = £5. (18) 240 @ 1/2| = £14«15s. 

Find the price of 240 units at the following rates ^ unit : — 

37. 8d.; 38. 7Jd.; 39. 1/11 J ; 40. 5/7 J. 

In finding the price of One Hundred units, every penny in the 
price of the unit becomes 8/4, and every shilling becomes £5. 

(19) 100 @ 4d. = £1''13''4. (20) 100 @ 5id. = £2«5"10. 

Find the price of 100 units at the following rates ^ unit: — 
41. 7d.; 42. 94d. ; 43. 2/3; 44. 19/11. 



S9« MISCELLANEOUS EXERCISES IN PRACTICE. 

(1) A bankrupt whose debts are £3075 offers a composition of 
11/3 ^ £. How much does he pay ? 

£3075 



10/ 
1/3 



i 

i 



£1 
10/ 



1537«10 
192»' 3 « 9 



£1729«13 »' 9 
(2) Find the weight of 124| bushels of wheat @ 63 lb. ^ bushel. 

cwt. qr. lb. 
124 >> 1 »> 14 

62 » » 21 
7 '/ 3 " 2{ 



11). 






56 


i 


1 cwt. 


7 


i 


561b. 



69 '/ 3 «» 23| 

Having found the weight of 124| bushels @ 1 cwt. y bu., we 
take auquot parts for 63 lb., or 2 qr. 7 lb. 

1. Find the price of 288 dressing-glasses @ 7/9 each. 

2. Find the value of 840 stones of hay @ 7id. each. 

3. Fmd the price of 6 T. 16 cwt. oat manure @ £8"5«9 ^ T. 

4. What does a chemical manufacturer receive for 5 T. 16 cwt. 
2 qr. of sulphate of ammonia @ £19" 10s. ^ T. ? 

6. Find the price of 17 cwt. 3 qr. 14 lb. of marine salt @ 2/6 
^ cwt. 

6. A bankrupt whose debts are £2016 offers a composition of 
14/3f ^ £. Find his effects. 

7. How much is got for a silver epergne, weighing 7 lb. 3 oz. 
10 dwt., sold second-hand @bl^ oz. ? 
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8. What does an ensign receive in 365 days @ 5/3 ^ day ? • 

9. A French sub-lieutenant receives 1350 francs f annum. To 
how much sterling is this equal, reckoning a franc at £^;? 

10. Express in sterling the annual salary of a field-marshal of 
France, which is = 30,000 francs. 

11. Find the value of 300 Austrian florins @ 2/0) each. 

12. Find the value of 325 Rhenish florins @ 1/8 each. 

13. Fmd the value of 360 Prussian dollars @ 2/10} each. 

14. What is the value of a lac of 100,000 rupees @ 1/10} eacli ? 

15. What is the value in sterling of 5000 rubles @ 3/1} each ? 

16. To what sum in sterling are 1600 West Indian pistoles, each 
16/, equivalent? 

17. On Oct. 16, 1854, the stock of tea in London amounted to 
47,522,000 lb. Find the duty @ 2/1 ^ lb. 

18. A newspaper sold at 3^. has a circulation of 3500. How 
much is received for each issue ? 

19. Find the weight of 331 qr. 3 bu. of wheat @ 62 lb. ^bushel. 

20. Find the weight of 692 qr. 5 bu. of oats @ 42 lb. ^ bu. 

21. Find the weight of 242 qr. 7 bu. of barley @ 54 lb. ^ bu. 

22. What is the weight of 1248} bu. of wheat @ 2 qr. 4 lb. y bu. ? 

23. Find the weight of 720f bu. of barley @ 1 qr. 26 lb. y bu. 

24. What is the weight of 200 bu. of oats @ 1 qr. 16 lb. fp* bu. ? 

25. Find the import duty on 14 cwt. 2 qr. 14 lb. prunes @ 7/ y cwt. 

26. Find the import duty on 16 cwt. 3 qr. 21 lb. Berlin wool @ 
6d. V lb. 

27. Find the amount of excise duty charged in England in 1855 
on 83,221,004 lb. of hops @ 2d. ^ lb. 

28. Find the amount of excise duty charged in the United King- 
dom in 1855 on 166,776,234 lb. of paper @ l}d. ylb. 

29. Find the whole pay of 34 majors of Dragoon Guards and 
Dragoons in the British Army for 31 days, @ 19/3 each ^ day. 

30. What did a writer's clerk whose income was £110 f* annum, 
pay for income tax in 1855, at the rate of ll}d. y £? 

31. What did a minister, whose stipend in 1856 was £326»10''5i, 
pay for income tax @ 1/4 y £ ? 

32. A bankrupt whose debts are £30,000 pays 8/3 jV f £. How 
much does he pay? 

33. In 1852, 590,767 oz. of gold coin were exported from the 
United Eangdom. Find the value @ £3wl7wl0} f oz. 

34. Seckoning the ducat at 4/2}, find the value refused by 
Shyhck, when he says : — 

" If every ducat in six thousand ducats 

Were in six parts, and every part a ducat, 

I would not draw them, I would have my bond." 
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(3) Find the gross rental of the following 5 farms : — 

@ 



ac. 

I. 263 

II. 457 

III. 49 

IV. 156 
V. 146 



ro. po. 
» » 38 



£1»11 >» 6 

i» 39 .. I'' 5 IT 
3 » 5 .. 2'/ 5 (^ 
2 « 82 .. l'/16 «r 

1 " 39 .. I'd3 f 4 





£ 


8. 


d. 




414 


11 


"fiV 




671 


11 


n i 




112 





IJi 




274 


4 


6 




244 


3 


1* 


£1616 


10 


lOi^t, 



85. Find the amount of a minister's stipend:— 30 qr. 7 bu. 0/^ 
pk. barley @ 39/6 v qr. ; 12 qr. 2 bu. SJjf pk. oats @ 24/10} ^ qr. ; 
40 bolls oatmeal @ 18/10 ; and £48'/6»10S. 

36. In the Edinburgh grain market, on 52 Wednesdays ending 
Oct. 22, 1856 :— 42,915 qr. wheat were sold at an average price of 
73/7 ; 42,206 qr. barley @ 42/1 ; 44,558 qr. oats @ 31/5. Find the 
amount. 

37. Find the value of the average annual agricultural produce of 
a parish:— 1386 qr. wheat @ 65/1 ; 1350 qr. barley @ 40/6 ; 2314 
qr. oats @ 29/9; 82,500 stones hay @ 7}d.; 204} acres turnips 
@ £12»2'/6 ; 204} acres potatoes @ £13^1 »8. 

38. Find the rental of an estate containing 4 farms : — 375 ac 
2 ro. 30 po. @ £3"12<'6 v ac. ; 432 ac. 1 ro. 20 po. @ £3''2»6 y 
ac. ; 280 ac. 3 ro. 25 po. @ £2»12"6 y ac. ; 413 ac. ro. 15 po. @ 
£2«'17 V ac 

(4) Edinburgh, 

Mrs Jones, Sept. 14, 1857. 

Bot of Adam Coburg, General Draper, 



5 pieces, each 46 yd. merino 



8 
3J 



80 yd. cotton 
54 yd. linen 



8. d. 
@ 4." 3 V yd. 
" 4} .. 



C6) 



1857. 
June 26. 

Sept 11. 



£ 


8. 


d. 


48 


17 


6 


12 








25 


19 


9 


£86 


17 


3 



Mr James White, Grocer, Perth, 

To Price & Co., Wholesale Merchants, Glasgow. 



8. d. 



5 chests congou, each 2 qr. 11 lb. @ 3»8 y lb. 
3 hhd. sugar, each 13 cwt. 2 qr. .. 39»4 .. cwt. 
3 cwt. 1 qr. 14 lb. coffee .. 49«6 .. cwt. 

14 cwt. 2 qr. 3 lb. cheese •. 0''5}.. lb. 



£ 


8. 


d. 


61 


8 


4 


79 


13 





8 


7 


Of 


37 


5 


8} 


£186 


14 


li 



In writing out the following Accowida^ supply Names and Dates. 

89. 286 loaves @ 7}d. ; 140 loaves @ 6}d. ; 89 fancy loaves @ 
8d. ; 147 doz. biscuit @ 3d. per doz. ; 176 lb. flour @ 2id. 
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40. 648 silk mantles @ 14/10}; 420 richly trimmed mantles @ 
45/; 600 yd. satin @ 8/10} ; 252 silk yelvet mantles @ 71/9 ; 140 
Paisley shawls @ 47/6 ; 246 foreign shawls @ 66/8. 

41. 900 yd. moleskin @ 1/2}; 500 yd. plaidmg @ 1/4; 250 yd. 
flannel @ 1/5; 600 yd. gingham @ 43d.; 1800 yd. unbleached 
cotton @ 3)d. ; 200 yd. twilled linen @ 1/5 ; 80 yd. pilot doth @ 
6/5}; 200 yd. pack sheeting @ 5}d. 

42. 348 squares of Windsor soap @ 5}d. f square; 440 doz. 
squares of honey soap @ 10/6 y doz. ; 200 bottles marrow oil @ 
lljd. ; 288} pints castor oil@ 1/2 ; 350 pots polishing paste @ djd. ; 

1 cwt. 2 qr. 7 lb. starch @ 6}d. f lb. 

43. 74(^ lb. coffee, No. I., @ 1/; 370} lb. coffee, No. II., @ 1/2 ; 
561} lb. coffee, No. III., @ 1/4; 311 lb. coffee, No. lY., @ 1/8. 

44. 4963 qr. wheat @ 41/4; 236} qr. barley @ 39/2; 483} qr. 
oats @ 26/1 ; 146} qr. beans @ 39/5. 

45. 14 pieces, each 37} yd. @ 10/5 V 7^* i H pieces, each 53} 
yd. @ 12/4 f yd. ; 19 pieces, each 44f yd. @ 13/8} f yd. ; 23 pieces, 
each 59} yd., @ 16/7} y yd. 

46. 124 qr. 7 bu. wheat @ 55/5 f qr. ; 88 qr. 4 bu. barley @ 
45/3 V qr. ; 138 qr. 3 bu. oats @ 23/8 f qr. ; 181 qr. 5 bu. beans 
@ 40/8 V qr. 

47. 6 chests congou, each 2 qr. 17 lb. @ 3/9 f lb. ; 13 hhd. 
brown sugar, each 13 cwt 1 qr. 18 lb. @ 36/4 f cwt. ; 3 casks 
molasses, each 7 cwt. 2 qr. 14 lb. @ 13/9 f cwt. 

48. 14 cwt. 2 qr. 14 lb. Cheshire cheese @ 50/ y cwt. ; 17 cwt. 
3 qr. 14 lb. Wiltshire @ 40/ v cwt ; 23 cwt. 1 qr. 18 lb. Gouda @ 
28/ V cwt. ; 15 cwt. 2 qr. 13 lb. American @ 35/ y cwt. ; 27 cwt 
3 qr. 16 lb. Carlow butter @ 77/ f cwt. ; 39 cwt. 1 qr. 14 lb. 
Waterfoid @ 72/ ; 47 cwt. 2 qr. 20 lb. Dutch @ 84/ ^ cwt. ; 23 cwt. 

2 qr. 7 lb. Limerick @ 66/8 f cwt 



56. ALLOWANCES ON GOODS. 

In selling goods by weight, an allowance is made for the 
box or package containing them. 

The weight of any commodity, with that of the box or 
package containing it, is termed Gross Weight j the weight of 
the box, Tare; and the weight of the commodity, iVe* Weighi, 

If a chest of tea weighs 80 lb., and the empty chest 16 lb., the 
Gross Weight is 80 lb., the Tare 16 lb., and the Net Weight 64 lb. 

Draft is an allowance given to a retailer to enable him to 
turn the scale in selling a commodity in small quantities. 
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SBm -^ wholesale merchant in selling a chest of tea may deduct 1 lb. 

^ for Draft. 

The Commercial Allowances Tret and Clof are now obsolete. 

Cloff was similar to Draft. Tret was an allowance given on goods 

liable to waste. 

(1) Find the net weight of 4 chests of tea, of which the 
gross weight and tare are respectively as follow : — 





Gross Weight. 


Tare. 




ewt. qr. lb. 


qr. lb. 


I. . . 


. . >r 3 >^ 10 


^ 17 


TT. . . 


. . ^ 3 iJ' 7 


i^ 16 


111. . . 


. . jf 3 ^ 5 


AT 14 


IV. . . 


, . » 3 » 4: 


A' 16 




3 >y ^26 


2^6 




4^ 2 ..^ 6 





2 >r 2 >T 20 Net Weight. 

1. How mnch honey is sold, when in placing a jag weighing 7f 
oz. in one scale, weights amounting to 3 lb. 3} oz. are placed in the 
other? 

2. A railway track weighing 1 T. 16 cwt. 3 qr., when loaded 
with wool, weighs 8 T. 11 cwt. 1 qr. What is the weight of the 
wool? 

3. A two-horse cart, weighing 13 cwt. 2 qr. 21 lb., when loaded 
with compost, weighs on the machine of a toll-bar 2 T. 1 cwt. 
1 qr. 7 lb. What is the weight of the compost ? 

4. Find the net weight of a barrel of flour ; gross weight, 1 cwt. 
3 qr. 10 lb. ; tare, 12 lb. 

5. Find the net weight of 12 drams of Turkey figs ; gross weight, 
24 lb. 8 oz. ; tare, f lb. each. 

6. Find the net weight of 3 tierces of coffee, of which the gross 
weight is 6 cwt. 2 qr. 9 lb. each, and the tare 2 qr. 17 lb. each. 

7. Find the weight of coal brought up by a train of 20 trucks 
to a depOt, the average of each truck being 10 T. 17 cwt. 2 qr. 
gross, and 3 T. cwt. 3 qr. tare. 

8. Find the net weight of 3 hogsheads of sugar, of which the 
gross weight and the tare are as follow : 

I. 13 cwt. 2 qr. 14 lb. gross ; tare, 1 cwt 1 qr. 
II. 12 cwt. 1 qr. 13 lb. gross; tare, 1 cwt 20 lb. 
III. 13 cwt 1 qr. 20 lb. gross; tare, 1 cwt. 1 qr. 7 lb. 

9. Find the net weight of 3 tierces of coffee, of which the gross 
weight is respectively 6 cwt 2 qr. 13 lb. ; 4 cwt 1 qr. 12 lb. ; 6 
cwt qr. 17 lb. ; and the average tare 2 qr. 7 lb. V tierce. 
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S6« (2) Find the net weight of 9 bales of wool, each 3 cwt. 
3 qr. 14 lb. gross ; draft, 2 lb. ^ bale ; tare, 16 lb. ^ cwt. 

cwt. qr. lb. 

S ^ S /y 14: Gross wt. of 1 bale 
JT jf 2 Draft ^ 

3 A 3 /r 12 Draft Suttle » 

9 



16 lb. 4 1 cwt. 



M /r 2 /r 24: v ff 9 bales 
A jf S ^ 23^ Tare 



^ 



2^ if ^ if 04 Net weight /f 



10. Find the net weight of 231 cwt. 2 qr. 3 lb. gross ; tare, 14 
lb. ^ cwt. 

11. Find the net weight of 200 cwt. 1 qr. 4 lb. gross ; tare, 20 
lb. ^ cwt. 

12. Find the net weight of 8 chests, each 1 cwt. 2 qr. 14 lb. 
gross ; tare, 16 lb. fp* cwt. 

13. Find the net weight of 29 chests, each 1 cwt. 1 qr. 7 lb. 
gross ; tare, 12 lb. f cwt. 

14. Find the net weight of five half-chests of tea, tare being 20 
lb. y cwt., and gross weight respectively, I qr. 19 lb. ; 1 qr. 18 
lb.; 1 qr. 20 lb.; 1 qr. 21 lb.; 1 qr. 16 lb. 

15. Find the net weight of 4 chests tea, weighing respectively 
75 lb., 84 lb., 63 lb., 83 lb. ; draft, 1 lb. y chest; tare, respectively 
13 lb., 17 lb., 14 lb., 15 lb. 

16. Find the net weight of 20 casks madder, average gross 
weight of each cask being 15 cwt. 2 qr. 14' lb. ; draft, 5 lb. y cask ; 
tare, 17 J lb. fp* cwt. 



SIMPLE PEOPOEIION. 

In comparing two numbers, by finding how many times the 
one is as large as the other, the quotient obtained expresses 
the relation or Ratio of the dividend to the divisor; thus, the 
ratio of 16 to 8 is V; of 14 to 6, V; of 2 to 9, f 

In expressing the ratio of two numbers, as of 16 and 8, we 
write it thus, 16:8. The iirst term, 16, is called the Ante- 
cedentf and the second, 8, the Consegiient. 

Four numbers are said to be ProportUmcd when the ratio of 
the first to the second is equal to the ratio of the third to the 
fourth. On examining the four numbers, 14, 8, 35, 20, we 
find V = 1^, or 14 : 8 =1 85 : 20, and say 14 w to 8 cm 35 » to 
20, which we write as follows — 14 : 8 : : 35 : 20. 
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Since V = i*, T^l = ra» and 14 X 20 = 8 X 35. 
When fonr numbers are j^ToportionaXj the Product of the Means 
iB:=the Product of the Extremes » 

According to the arithmetical interpretation of Definition of 
Fro^rtioniuity in Euclid (Book Y. Def; 5), four numbers are pro- 
portional when the first, or a multiple of the first, contains the second 
as often as the third, or a like multiple of the tibird, contains the 
fourth. 

Let us take 8, 2, 28, 7 ; 8 contains 2 four times, and 28 contains 
7/our times ; hence 8 : 2 : : 28 : 7. 

Again, take 27, 48, 63, 112 ; sixteen times 27 := mne times 48, 
and sixteen times 63 == mne times 112 ; hence 27 : 48 : : 63 : 112. 

In Simple Fboportion, we are required to find a number 
to which a given number may have a given ratio. 

jy^ Find a number to which 56 may have the ratio of 24 to 63. 

Let X be the required number, then 24 : 63 : : 56 : a; ; and 
since the product of the means is = the product of the ex* 
tremes, 24 times the required number, or 24a; =: 63 X 56, 

therefore the required number, x = —^ — = 147. 

The fourth tenh in a proportion is termed the Fourlh Pro- 
portiondl to the other three. We have seen it is obtained 
by multiplying the second term by the third, and dividing 
the product by the first. 

(1) Find the fourth proportional to 21, ^0, and 28. 
21 : 30 : : 28 : oj 

10 4 

ttTk >> JUL 

X = ^^ = 40. 
-*- 
We may camcd the common factors of the first term with 
those of the second or the third. 

Find fourth proportionals to the following numbers : 



1. 6, 14, 12 

2. 8, 24, 5 

3. 7, 18, 21 



4. 3-6, 4-2, 6-6 
6. -27, 11-7, 2-1 
6. 15-3, 2-89, -171 



(2) Find the fourth proportional to 5), 9^, and |. 
5} : 9| : : i : a; 

V ! V — • i J » 

7 2 

« = VXi-7-y =Txix^=« 

8 



94 SIMPLE PROPORTION. 

0I7» ^^^ *^® fourth proportionals to the following nmnbers 



7. 


3i, 6t, B^\ 


9. 


J» 4» A 


8. 


3f, 6f, 19i 


10. 


i?. 7f, U 



When there are three numbers, of which the first is to the 
second as the second is to the third, the third is termed the 
TMrd Proportional to the first and the second, and the second 
is the Mean Proportional between the first and the third. 

(3) Find the third proportional to 9 and 11|. 
9 : llj : : llj : a: 

6 

« = V X y -r 9 = ^^ = \V = 14^ 

14yV is the third proportional to 9 and 11}, and 11} is 
a mean proportional between 9 and 14j^v. 

Find the third proportionals to the following numbers : 

11. 9, 15 I 13. 6, 1-8 I 15. tV» a 

12. 49, 66 I 14. 2-75, 8*8 | 16. f ^ 

(1) If 27 cwt. sugar cost £51, what cost 63 cwt. ? 

cwt. £ 

27 61 

63 X 

cwt> cwt* £ £ 

27 : 63 : : 51 : JB 

7 17 

X = '^^^ = £119. 

The greater the quantity of sugar, the greater will be the 
price. Since we multiply the third term by the second and 
divide by the first, in order to obtain the fourth term greater 
than the third, the second must be greater than the first. 
Having stated £51 in the third term, we place 63 cwt. in the 
second and 27 cwt. in the first. 

Having stated the number which is of the same kind, or is 
homogeneous to that which is required, we place the greater, 
or the less of the other two homogeneous numbers, in the 
second term, according as the fourth term should be greater 
or less than the third. 

The following method may sometimes be adopted : 

Since 27 cwt. cost £51 
1 cwt. costs £$f 

and 63 cwt cost £^-^ = £119. 
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S8» &) ^ 39 men can do a work in 168 days, m how many 
days can 72 men do it ? 

men. days. 

39 168 

72 X 

men. men. days. days. 

72 : 39 : : 168 : a? 

7 18 

X = "^^^ = 91 days. 
-«- 

The ffreater the number of men, the less will be the time. 
Having stated 168 days in the third term, we place 39, the 
less number of men, m the second term, and 72, the greater 
number, in the first. 

We now give the following method : 

Since 39 men can do a work in 168 days 

1 man in 39 X 168 days 

and 72 men in ^—^ = 91 days. 

In (1), since the quantity increases as the price increases, the one 
is said to vary Direc&y as the other. In (2), since the numher of 
workmen increases as the nomher of days decreases, the one is said 
to vary Inverady as the other. The former is an example of Direct 
Proportion^ the latter of Inverse Proportion. In Direct Proportion, 
the term connected with the fourth is always placed in the second 
term. In Inverse Proportion, the term connected with the fourth 
is always placed in t^efrst term. 

Every question in Proportion admits of four variations. 

(1) 
I. If 27 cwt. cost £51, what cost 63 cwt. ? 
II. If 63 cwt. cost £119, what cost 27 cwt. ? 
III. If 27 cwt. cost £51, how many cwt may he had for £119 ? 
lY. If 63 cwt. cost £119, how many cwt. may be had for £51 ? 

(2) 
I. If 39 men can do a work in 168 days, in how many days can 72 
men do it ? 
II. If 72 men can do a work in 91 days, in how many days can 39 

men do it? 
III. If 72 men can do a work in 91 days, how many men can do it in 

168 days? 
ly. If 39 men can do a work in 168 days, how many men can do it 
in 91 days? 

1. If 20 cwt. of rice cost £12, what cost 35 cwt. ? 

2. If 12 tons of linseed cake may be had for £99, how many may 
be had for £231 ? 
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38« ^' ^ labourer earns £35 in 40 weeks, in what time will he earn 
£14? 

4. An express train rons 40 miles in 64 minutes ; how far will 
it run in 24 minutes ? 

5. If 110 acres of a West Indian plantation can produce 200 
hogsheads of sugar, find the produce of 176 acres. 

6. If 48 reapers cut 20 acres in a week, how many acres will 156 
reapers cut in the same time? 

7. If 20 reapers can cut a field in 6 days, in what time will 30 
reapers doit? 

8. If 42 men can do a work in 165 days, how many men will do 
it in 45 days? 

9. How many loayes at 8d. are equal in value to 240 loayes at 
7d.? 

10. A lends B £420 for 30 days ; how long must B lend A £360 
to return the obligation ? 

11. D lends E £525 for 64 days; what sum must E lend D for 
48 days to return the fayour ? 

12. If 63 oxen can be grazed in a field for 16 days, how long 
may 84 oxen be grazed as well in it ? 

13. The number of copies in the first edition of the L<idy of the 
Lake, which was 2050, was to that in the second as 41 to 69. Find 
the number of copies in the second edition. 

14. The length of the steamer track from Liverpool to Quebec, 
which is 2502 miles, is to that from Liverpool t9 Boston as 139 to 
155. Find the length of the latter track. 

(3) If 27 lb. of coffee cost £U12^3, what cost 38 lb. ? 

271b £l>rl2i^3 

381b X 

lb. lb. £ 

27 : 38 : : Ul2i^3 : x 



3 43 20 



We reduce the third term 

£i»12uS to pence. Wecancel 

the first and the third terms 1 14 32s. 

by 9, and obtain the fourth ^52 12 * 

term in the same name as ^v-ttttt: -^ — , 

that to which the third was 3) 1634 387d. 

reduced, viz. =?^l)e»ifltf 12)544|d. 43 

= 544gd. = £2»5<r4S. 2,0)4 ,5s. 4d . 

£2^5>f'4{d. 

(4) If 25 yards of cloth cost £U14ir4i, what cost 35 
yards? 

25yd £lirl4ir4j 

35 yd X 
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58t We are sometimes li . Sl* . . 1^14^41 . as 

able to obtain the fourth £^ . dD . . 1^ 14^4^ . x 

term easily without re- ^ • L 

ducing the third term. 5 )12 /r 0^7^ 

(6) If 4cwt. 2qr. 241b. of sugar may be had for £8^11/^8, 
how much sugar may be obtained for £S»lb»6i? 

4 cwt. 2 qr. 24 lb £8^1U8 

X .... £.3^flb^Qjf 

£ £ cwtqr. lb. 

SAUB : S^ylS/j'Si :: 4/^2/^24 : a? 
20 20 J 

• We rednce the first 171 s. 75 8. 18 qr. 

and the second terms to 12 12 28 

/artAingra, and the third 577^ , 57^^ , =-73 

tenn to ». We cancel 2060 d. 906 d. 148 

the first and the second 4 , 4 38 

and obtain the fourth 1648 725 33 

term = '-^^ lb. T03 _J3 

= 232VWi lb. 2175 

2175 

103)23925(232T.VVlb. 

= 2 cwt. qr. 8^% lb. 

15. If a labourer in 87 weeks saves £5»10»2f , how much may 
he save in 50 weeks ? 

16. Nine dozen loaves of refined sugar cost £48^7 "6; what cost 
73 loaves? 

17. If 41 lb. of raisins may be had for £lf/17»7, how many lb. 
may be had for £5'dl»4} ? 

18. If a steamer from Liverpool to Portland can make the pas- 
sage of 2750 miles in 11 da. 6 ho., in what time would the passage 
of 2980 miles from Liverpool to New York have likely been made ? 

19. In April 1857, the duty on 3 qr. 5 lb. of tea was £6"6»1. 
Find the duty on 2 cwt. 1 qr. 20 lb. at the same time. 

20. If a commercial traveller can drive between two towns 13 
miles distant in 1 ho. 25 min., in what time can he drive 9 miles ? 

21. In what time will an express train, which runs at the rate of 
40 miles an hour, traverse a distance which a parliamentary train, 
at 24 miles an hour, runs in 3 ho. 15 min. ? 

22. K 1 cwt. 1 qr. 25 lb. of Mocha coffee may be had for £7''4'/4i, 
for what may 2 cwt. 3 qr. 11 lb. be obtained? 
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S8* ^^' ^^ ^ °^*' ^ ^^' ^^ ^^' ^^^^ *^^* £4»'10»10, how mticli may 
be bought for £3«10«8 ? 

24. The annual fen-dntj of a site containing 10,588 square yards 
is £207»'11«2J. How much is it f acre ? 

25. If the penny loaf weighs 8 oz. avoir, when wheat is at 41/3 
y quarter, what should it weigh when wheat is at 49/6 ? 

26. If a sum is sufficient to pay the wages of 112 workmen who 
get 17/6 each, how many whose wages are 24/6 may be paid with 
the same sum? 

27. A tierce of crushed sugar, containing 8 cwt. 3 qr. 14 lb., 
costs £27«10«'3. What cost 7 tierces, each 7 cwt. 3 qr. 21 lb. ? 

28. A box of pale soap, containing 2 cwt. 2 qr. 7 lb., costs 
£5»7''10i. Find the price of 7 boxes, each 2 cwt. 15 lb. ? 

29. If 7 chests of tea, each 3 qr. 5 lb., cost £54»10''3, what cost 
13 chests, each 3 qr. 13 lb. ? 

30. If 30 yards of iron-rail weigh 17 cwt. 1 qr. 18 lb., how far 
will 1600 tons reach? 

(6) A bankrupt's debts are £535^10>)'5, and his assets 
£32U6//3. How much can he pay ^ £1 ? 

Debts. AsBets. 

£535 // 10 >r 5 £321 ^r 6 ^ 3 

£1 X 

£535 ^10 A' 5 : £1 : : £321-'6>^3 : x 

Here we say as £535''10»5 of debt w to £1 of debt, bo is £321ir6''3 
of assets to « of assets. We may however state and V30rk as fol- 
lows: — 

£535>»'10ir5 : £321>/6>r3 : : £1 : « 

20 _20 20s. 

10710 s. 6426 s. 

12 12 



128525 d. 77116 d. 

25705 15423 

20 



25705)308460(12 s. 
308460 

When all the terms are homogeneous, we can state the 
proportion in two ways. 

31. A tenant whose rent is £53»6''8 pays a tax of £li'13»4. 
Find the tax on a rent of £36. 

32. Find the rent of a tenant who pays 13/9 of poor's-rates, at 
the rato of 5}d. f £. 
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S8« ^^' -^ bankrapt's debts are £525»10'/6, and his assets £375"7' 6. 
How much can he pay y £ ? 

34. A bankrupt whose assets are £3420 pays a composition of 
9/6 V £. Find the amount of his debts. 

35. The tax paid on an income for the year ending April 5, 
1856, was £19«4, at the rate of 1/4 y £. Find the income. 

36. A clerk, after paying £2»2"1 of income-tax for the year end- 
I ing April 5, 1864, found that he had £98"17«11 over. What was 

the rate y £ ? 

37. If the shadow of a staff 3 ft. 7 in. high measures 4 ft. 9 in., 
find the height of a steeple whose shadow is 158 ft. 4 in. 

38. A farmer inadvertently used stone weights of 26 lb. 8 oz. 
each for 28 lb. What would 2 T. 13 cwt. of grain appear by these 
weights to be ? 

39. A merchant used weights of 27 lb. 12 oz. instead of 28 lb. 
Find the true weight, which would appear 1 cwt. more by the false 
weights. 

(7) K a person can walk 8^ miles in 2 J hours, how far 
can he walk in 3^ hours ? 

8| miles 2j hours 

X miles 3^ hours 

ho. ho. ml. ml. 

2^ : 3^ : : 84 : z 

40. If 26 j I yards of cloth cost £8| |, what cost 1 1 1 1 yards ? . 

41. If 39|'9 cwt. of rice cost £18;'^, how much rice may be had 
for£3ii? 

42. If 93} yards of damask cost i of £45y, what cost llSj^, 
yards? 

43. If 54 men can do a work in 29| days, how many men will 
do it in Z5il days? 

44. For every 5J miles that A walks, B goes 45 miles. How 
long will B take to traverse a distance walked by A in 6^ 
hours? 

45. A train at the rate of 25| miles an hour traverses a distance 
in Si hours. In what time will one at the rate of 24} miles an 
hour traverse it? 

46. A person can walk /^ mile in y»j of 2} hours. In what time 
can he walk i of Ijf mile at the same rate ? 

47. If /, of a vessel is worth £1393, what is the value of g of 
|{ of the vessel? 
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53, (8) K 2-45 cwt. cost £22-76, how many cwt. may be had 
for £11-7? 

cwt cwt 

£2275 : £117 : : 2^ : x 

1-76 -9 49 

"16 _7 7 

"5 5)6-3 



1-26 cwt. 

We have cancelled the first and tiie second tenns by 13, the first 
and the third terms by 5. By multiplTing the first and the third 
terms by 100, we clear the decimal points, and obtain two numbers 
which when cancelled by 7 are 5 and 7. 

48. If 4*06 cwt. of rice cost £3*480, how much rice may be bought 
for £7-626? 

49. A wall whose height is 9*1875 ft., casts a shadow of 10*5 ft. 
Find the length of the shadow of a steeple 93*8 ft high. 

60. A bar of cast-iron, whose Specific Gravity is 7*207, weighs 
80 lb. Find the weight of a bar of cast-brass of the same size, 
whose s. o. is 8*100. 

51. A jar of honey, whose s. a. is 1*450, weighs 4} lb. find the 
weight of olive-oil, whose s. a. is *908, contained in the same jar. 

52. A block of Parian marble, whose s. o. is 2*560, weighs 2g 
tons. Find the weight of a block of Carrara marble of the same 
size, whose s. g. is 2*716. 

We now give some Miscellaneous Exercises, which 
include several important Applications of Proportion. 

53. After XMiying 7d. t^ £ as income-tax for the year ending 

April 5, 1854, a gentleman had £971"16»1 over, on what had the 

tax been charged? 

^S' £1» Oi'O 

0» */ 7 

£0''19 » 5 : £971»16''l : : £1 : a; 

54. A person paid ll^d. y £ as income-tax for the year ending 
April 5, 1856, and had £104» 14''7 of net proceeds. Find his income. 

55. The ratio of the diameter to the circumference of a circle waa 
given by Peter Metius as 113 : 356. Find the circumference of 
a fly-wheel 10 ft. in diameter. 

56. A cistern can be filled by a pipe running 3} gallons y minute 
in 54 minutes ; in what time can it be filled by another running 4| 
gallons y minute ? 

57. If 300 labourers can make an embankment in 48 days, in 
T many more days will ^0 fewer do it ? 
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58* ^' 77 tailors can execute an order of regimental clothing in 30 
days ; how many more must be engaged to fulfQ the order 8 days 
sooner f 

59. If 33 masons can build a wall in 47 days ; and if, after work- 
ing 11 days, 15 leave ; in how many days after the 15 leave will it 
be finished? 



33 masons canfinuh the wall in 47 — 11 or 36 days. Since 
15 masons have Uft, 18 remain. 
masons. days. 

Hence, 18 : 33 : : 33 : «. = the number of days after the 15 

have left. 

60. If 17 men can do a work in 89 days ; and if, after woijdng 33 
days, 3 men leave; in how many days in aU will the work be 
done? 

61. If 64 men can perform a work in 57 days ; and if, after work- 
ing for 12 days, notice is sent to finish the work 9 days before the 
stipulated time ; how many additional men must be engaged? 

62. If 3 men can do as much as 4 youths; and if 13 men can 

do a work in 9 days ; in what time can 12 men and 8 youths do it ? 

yoaths. men. 

4 : 8 : : 3 : a; = 6 
6 + 12 = 18 men. 

men. days. 

18 : 13 : : 9 : 

63. If 4 men can do as much as 7 youths ; and if 15 men can do 
a work in 16 days; in what time can 16 men and 14 youths 
doit? 

64. Find the Horse Power of an eng^e which can raise 5 tons 
of coals per hour from a pit whose depth is 66 fiithoms. 

4^ The labour necessary to raise 1 lb- through 1 foot is termed 
the Unit of Work (U. W.) Watt found that a horse could do 33,000 
units of work i^ minute. 1 H. P. = 33,000 U. W. 

5 tons = 11200 lb. 66 fathoms = 396 ft. 

11200 X 396 = 4435200 U. W. ^ ho. 
6,0) 443520,0 

73920 U. W. «• min. ^ 11200 X 3 96 _ 

u.w. u.w. H.P. H.P. ^ 60X33000— °°***'"**^' 

33000 : 73920 : : I : x 

65. Find the H. P. of an engine which can pump 4500 gallons 
of water y hour from a mine whose depth is 77 fathoms. 

66. A watch, set on Saturday at 8»30 p. m., loses 1^ minute in 
80 hours. What time does it show, next Thursday, at 4 p. m. ? 

From Saturday, 8w30 p. m., to next Thursday, 4 p. m., is 

= 115} hours, 
bo. ho. mln. min. 

30 : 115J : : IJ : a; = number of min. (e/bre4. 
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58* 67. A watch, set on Friday at 9 p. m., gams 45 seconds in 12 
hours. Wliat time does it show next Monday at 3 p. m. ? 

68. A clock, set on Wednesday at 6 p. m., loses 2} minntes 

daily ; what is the correct time when the dock strikes 6 next Satur- 
day morning ? 

i^ 24 hours ot correct time = 23 ho. 57} min. of doek^a time, 
ho. min. ho. min. min. 

23 <» 57j^ : 60 : : 2 j : a) = number of min. after 6 by 

the correct time. 

69. A sets out in a gig at the rate of 7 miles an hour. In f 
hour, B follows at the rate of 10 miles an hour. In what time will 
B overtake A ? 

4^ I X 7 = 5} miles, the distance between A and B when 
B starts. 
10 — 7 = 3 miles, gained by B on A eyery hour, 
ml. ml. ho. ho. 
3 : 5^ : : 1 : a; = the time in which A will be oyertaken. 

70. G starts from a hotel at 6 a. m., driving at the rate of 6i 
miles an hour. At 7"45 a. m., D follows at the rate of 9| miles an 
hour. When will D overtake C? 

71. A luggage train starts at 5w45 a. m., at the rate of 20 miles 
an hour. A parliamentary train starts from the same station at 
6«'20 a. m., at 25 miles an hour. At 8»20 a. m., the luggage 
train shifts rails, and 'waits till the parliamentary train passes. 
When does the latter pass ? 

72. When do the hour and the minute hands of a watch coincide 
between 8 and 9 o'clock? 



The hour-hand moves through 5 minute-spaces while the 
minute-hand traverses 60. Since the minute-hand moves 12 times 
as fast as the hour-hand, the former in moving through 12 spaces 
traverses 11 spaces more than the honr-band. 

When the nour-hand is at YIII, the minate-hand being at XII 
is 40 minute-spaces behind it. Now if the minute-hand to gain 11 
spaces must move through 12, how fieur must it move to gain 40 
spaces? 

spaces. min. 

11 : 12 : : 40 : a; = number of min. after 8. 



__ The nupil may construct a table showing aU the times when 
the hour ana the minute hands coincide. 

73. Two trains start simultaneously from the opposite termini 
of a railwefy 100 miles long : one goes at the rate of 20 miles an 
hour, and the other at 25 miles an hour. When and where will 
they meet ? 

1^ The trains approach each other at the rate of 20 -f- 25 or 45 
miles an hour. 
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1^^, ml. ml. ho. ho. 

45 : 100 : : 1 : a; = number of hours in which the trains meet. 

ml. ml. ml. .ml. 

45 : 100 : : 25 : a; = number of miles from one of the termini. 

100 — x=: number of miles from the other terminus. 

74. The distance from Edinburgh to Berwick by the North 
British Railway is 58 miles. A train starts from Edinburgh at the 
same time as from Berwick ; the former at the rate of 24, and the 
latter at 30 miles ^ hour. When and where do they meet ? 

75. From Carlisle to Preston is 90 mUes. A train leaves Car- 
lisle at 12"15 a. m., at 40 miles ^ hour, and Preston at 2 a. m., at 
36 miles y hour? When and where do they meet? 



Find where the Carlisle train is when the Preston train starts, 
and then proceed as in the other examples. 



COMPOUND PBOPOETION. 

g0^WE have seen that the ratio of one number to another may be 
expressed by a traction, of which the antecedent is the numer- 
ator and the consequent the denominator. Thus, the ratio of 
4 to 5 is = -J, and the ratio of 6 to 7 is f . Since the com- 
pound fraction f of f is = f J, we say that the ratio of 24 to 
36 is compounded of the ratios of 4 to 5 and of 6 to 7. Hence, 
if one number is to another in the ratio of 24 to 35, it is in the 
ratio compounded of the ratios of 4 to 5 and of 6 to 7. Thus, 
since 24 : 35 : : 48 : 70, the ratio of 48 to 70 is compounded of 
the ratios of 4 to 5 and of 6 to 7. We write these numbers 
in the following form : — 



6;?} = = 48: 70. 

4X6 
6X7" 



W = t of f = 



Hence ^^^^^ — i2Ll2il^ 
Jieuue 70 X 5 X 7 — 5 X 7 X 70» 

and 48 X 5 X 7 = 4 X 6 X 70. 
i.e. the Product of the Means is = the Product of the Extremes. 

In Compound Proportion we find a number to which a 
given number may have a ratio compounded of two or more 
ratios. 

Find a number to which 72 may have a ratio compounded 
of the ratios 4 : 5 and 6 : 7. 
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59* Let X be the number, 

72 : X. 



4:5). 
6 : 7| • • 



Then since the product of the extremes is =: the product of 
the means, 

4X6X^ = 72X5X7 

and a: = IHAi>L! 

4X6 

The required consequent 18=: its antecedent X ^ ^^^^ con- 
sequents -r- the other antecedents. 

(1) If 4 horses plough 45 acres in 10 days, in what time 
will 6 horses plough 81 acres ? 

Before stating, we may write the terms in two rows. This me- 
thod is particulu*l7 naefm in writing down a question to dictcition. 

4 horses, 45 acres, 10 days 
6 horses, 81 acres, x days. 

Horses 6 : 4\ . . .p,"- 
Acres 45 ; 81 j • • ^" • « 

27,0)324,0 (12 
or x=: ^^ f ^ ^ ^^ = 12 days. 

We follow the same method as in Simple Proportion ; thus 6 horses 
will take a less number of days than 4 horses ; hence 6 : 4. Again, 
81 acres will require a greater number of days than 45 acres ; hence 
45 : 81. We thus consider each pair of terms separately in refer- 
ence to the required number. 

We may work every question by resolving it into questions 
in Simple Proportion. 

The foregoing question may be resolved as follows : — 

I. If 4 horses plough 45 acres in 10 days, in what time will 6 
horses plough the same number of acres f 

Horses. Days. 

6 : 4 : : 10 : rc = ^^. 

n. Now if 6 horses can plough 45 acres in — ~- days, in what 
time vrill the same number of horses plough 81 acres? 
Acres. Days. 

45 : 81 : : i^ : « = 3^|^ = 12 days. 
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59t (2) If 21 reapers cnt 3 ac. 3 ro. of com in 4f days, in 
-what time will 24 reapers of the same strength cut 16 
ac. 1 ro. ? 

21 reapers, 16 roods, V days 
24 reapers, 65 roods, x days. 

Reapers 24 : 21) . . .^r^. 



L • • s 



Roods 15 : 65 r • • ' • ^' 

7 18 

«= ^xtx^ = tW = HAVdays. 

6 
In (1) the number of days is in the inverse ratio of the nnmher of 
horses, and in the direet ratio of the number of acres. In (2) the 
number of days is in tiie inverse ratio of the number of reapers, and 
in the direct ratio of the number of roods. 

We may illustrate (1) as follows : — 

4 horses plough 45 acres in 10 days 

1 horse ploughs do. in 10 X ^ days 

6 horses plough do. in i^|^ days 

do. plough lacre middays 

do. plough 81 acres in ^^^^^^ days. 

Similarly we may illustrate (2) or any other exercise in Com- 
pound Proportion. 

1. If 3 families of 6 persons each consume 28 loaves in a week, 

how many will 9 families of 5 persons each consume in the same 

time? 

i@* This Question, and others similar to it, may easily be 
worked by one statement in Simple Proportion. 

2. A housekeeper having used 6 pots of jelly with 14 loaves 
each 12 slices, wishes to know how many will be used with 8 
loaves each 7 slices ? 

3. If 13 bushels of oats serve 3 horses for 1 1 days, how many 
bushels will serve 7 horses for 12 days? 

4. K 6 boys are boarded for 10 months for £270, for what ought 
13 boys to be boarded for 7 months ? 

6. If 8 labourers earn £14»8 in 12 days, what will 17 labourers 
earn in 5 days ? 

6. If 22,500 types are used in setting up 12 pages each 25 lines, 
how many types will be required in setting up 17 pages of the 
same type and breadth each 31 lines ? 
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59* ^* '^ fiwnily may live for 3 months in the country for £24'^ 10, 
what will he required to maintain them in town for 9 months, sup- 
posing £3 in the country to he equivalent to £4 in town ? 

8. If a traveller walks 140 miles in 8 days walking 7 hours a- 
day, how many miles may he accomplish in 12 days walking 
8 hours a-day ? 

9. If 3 tailors make 5 vests in 11 hours, in what time will 11 
tailors make 15 vests ? 

10. If 64 yards of carpet, 3 qr. wide, cover the floor of 4 equal 
rooms; how many yards of carpet, 1 yd. wide, will cover 3 of 
them? 

11. If the 4 Ih. loaf costs 8d. when wheat is @ 64/ f qr., find 
the weight of the penny loaf when wheat is @ 56/. 

12. A bootmaker who employs 15 men fulfils an order of 25 
dozen pairs of Wellington boots in 4 weeks, in what time may he 
accomplish an order of 45 pairs by employing 3 additional men ? 

13. If 24 cakes can be made out of 3/ worth of oatmeal* when 
meal is @ 18d. f pk., how many cakes can be made out of 10/3} 
worth when meal is @ 13d.? 

14. Captain Basil Hall, in computing the time in which Six 
Walter Scott might execute the MS. of Kenilworth, introduces the 
following: — ^if 120 pages of 777 letters each may be written in 10 
days, in what time would 3 volumes of 320 pages of 864 letters each 
be written? 

15. A railway company charges 18/ for the carriage of 9 cwt. 
40 miles, 

(1) What should be charged for carrying 10 cwt. 54 miles? 

(2) What weight should be carried 27 miles for 54/ ? 

(3) How far should 3 cwt. be carried for 15/ ? 

16. If 7 compositors set up 15 sheets in 6 days, 

(1) In how many days will 21 compositors set up 30 sheets? 

(2) How many sheets will 27 compositors set up in 14 days ? 

(3) How many compositors will set up 25 sheets in 7 days ? 

17. If 36 labourers clear 513 yards for a railway in 6 days, 

(1) How many will clear 3800 yd. in 10 days? 

(2) How many yd. will be cleared by 156 labourers in 18 days ? 

(3) In how many days will 16 labourers clear 190 yd. ? 

18. If 4 masons build 27 yards of wall in 5 days working 9 
hours a-day, in how many days will 32 masons build 81 yards of a 
similar wall working 10 hours a-day? 

19. If 12 boys are boarded 10 months for £498, find the board 
of 18 boys for 9 months, supposing that the cost of boarding 4 of 
the former = that of 3 of the latter. 

20. If £5 is sufficient to maintain 8 labourers for a fortnight 
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SS**^^^^ com is at 28/ ^ qr., how much will he required to 'niftinfai.in 
6 lahourers 29 days when com is at 32/ y qr. ? 

21. If 20 men, of whom the average strength is f of an ordinary 
man's strength, can load 81 tracks in 8 hours; in what time will 
32 men, of the average strength of y of an ordinary man's strength, 
load 63 tracks? 

22. K 7 lahourers mow 50 acres in 9 days of 8 hours each, 

(1) How many acres will 14 lahourers mow in 3 days of 6 ho. ? 

(2) How many lahourers will mow 25 acres in 18 days of 7 ho. ? 

(3) In how many days of 9 hours each will 14 labourers mow 

375 acres? 

(4) By working how many hours a-day will 20 lahourers mow 

500 acres in 21 days ? 

23. 8 men can dig a trench 200 yards long, 2 ft. broad, and 6 ft 
deep, in 12 days, 

(1) How many will dig another 160 yd. long, 3 ft. broad, 5 ft. 

deep, in 6 days ? 

(2) What length of trench will 7 men dig in 11 days, suppos- 

ing it 4 ft. broad and 7 ft. deep? 

(3) What breadth of trench will 6 men dig in 8 days, sup- 

posing it 50 yd. long and 6 ft. deep ? 

(4) What depth of treuch will 12 men dig in 15 days, sup- 

posing it 50 yd. long and 4 ft. broad? 

24. If 17 men eat 33/ worth of bread in a week when the 4 lb. 
loaf is at 8d., what value of bread will 9 men eat in 2 weeks when 
the 2 lb. loaf is at 4id.? 

25. If a family by using 2 gas-burners 7 J hours a-day pay £1"5 
^ quarter when gas is @ 10/ ^ 1000 cub. ft., what will a family 
using 3 burners 4 hours a-day pay y quarter when gas is @ 7/6 ^ 
1000 cub. ft? 

26. If 12 candles, of which 8 weigh 1 lb., serve 4 winter even- 
ings from 5 to 11 p. M. ; how many candles, of which 6 weigh 1 
lb., will serve 3 spring evenings from 7 to 11 p. m. ? 

27. If 330 slices, |^ inch thick, are obtained from 12 rounds of 
beef, how many similar rounds will supply 495 slices, ^ inch thick ? 

28. If the part representing land cut out of a map of a country 
32,000 sq. miles in extent weigh 384 grains ; find the extent of 
another country of which the part similarly cut from a map, drawn 
on the same kind of paper, weighs 337*5 gr., the former map being 
drawn on the scale of 56*25 sq. miles to the sq. in., and the latter 
on that of 100 sq. ml. to the sq. in. 

29. If a greyhound takes 6 leaps for a hare's 7, but 4 of the 
hare's leaps are equal to 3 of the greyhound's, how far will the 
greyhound run while the hare runs 420 yards ? 
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S9* 3^* ^^ ^0 hone Flying Dutchman takes 10 strides while the 
horse Nonsuch takes 9, bat if 6 strides of the former are equal to 5 
of the latter, what distance will the latter nm while the former 
nms 1200 yards? 

31. If 6 bars of metal, 2 ft. long, 6 in. broad, and 3} In. thick, 
weigh 126 lb. ; find the weight of 7 bars 3 ft. long, 4^ in. broad, and 
3 in. thick. 

32. The weight of 35 cnbic inches of gold, of which the Specific 
Gravity is 19*258, is 355*270 oz. troy; find the weight of 49 cubic 
inches of silver, of which the Specific Gravity is 10*474. 

33. A slab of granite containing 3jV cub. fb. weighs 541 lb., 
find the weight of a piece of pumice stone containing 1} cub. ft., 
the s. o. of the former being to that of the latter as 175 to 61. 

34. A contractor having engaged to lay ten miles of railway in 
150 days, finds that 90 men have finished 3 miles in 80 days ; how 
many additional men must be engaged to finish it within the time ? 

35. A stabler lays in 80 bushels of oats to feed 15 horses for 16 
days ; at the end of 4 days he receives other 5 horses ; how many 
additional bushels will be required for the given time? 

36. The diameter of the Sun is 882,000 miles. His apparent 
diameter as seen from the Earth is 32' 1*8". Find the apparent 
diameter of a globe of fire as large as the Solar System, 
5,700,000,000 miles in diameter, viewed at the distance of the 
nearest fixed star 206,265 times as distant as the Sun. 



Computations made at a certain rate per hmidred {per cen- 
tum) are termed Per-Centaoes. 

Per-centages are used in Commercial Arithmetic in finding 
Commission, Interest, &c. They are often employed in ques- 
tions of Statistics. 



STATISTICS. 



GO*^'^^'^^'^^^ treats of the numerical data of any subject. 

Thus, if we examine the number of persons who pay Income 
Tax, the amount annually paid, &c., we are saia to inquire 
into the Statistics of the Income Tax. A^ain, if a Table 
^ives the amount of Tea annually imported and consumed 
in Great Britain, with the amount of duty paid, &c., it is 
said to furnish the Statistics of the Tea Trade. 

The Statistics of a country treats of its population, rev- 
enue, and general resources. 
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60« W ^^ 93,498 births registered in Scotland in 1856, 47,872 
were males. Find the per-centage. 

93498 : 47872 : : 100 : a? = 61-201 per cent. 

1. Find the per-centage of alloy in sterling gold, of which 1 lb. 
troy contains 1 oz. alloy. 

2. In 1851, of 335,966 emigrants from the United Kingdom, 
257,372 were Irish. How much per cent, was the latter number 
of the whole ? 

3. In 1855, the produce of silver in the United Kingdom amounted 
to 561,300 oz., of which 4947 were from Scotland. Find the per- 
centage that the latter niunber was of the whole. 

(2) The number of poor relieved in Scotland for the year 
ending 14th May 1848 was 100,961"; for 1849, 106,434 ; 
and for 1860, 101,464. Find the increase per cent, from 
1848 to 1849, and the decrease per cent, from 1849 to 1850. 

106434 
10096 1 

100961 : 6473 : : 100 : a? = 64-2091 per cent, of 

increase. 
106434 
101464 

106434 : 4980 : : 100 : a? = 46-7896 per cent, of 

decrease. 

4. The number of letters deUvered in the United Kingdom in 
the year preceding Dec. 5, 1839, when penny postage was gener- 
ally introduced, was 82,470,696; and in 1840, 168,768,344. Find 
the increase per cent. 

5. In 1854, the number of letters delivered in the United King- 
dom was 443,649,301 ; and in 1855, 466,216,176. Find the increase 
per cent. 

6. The total number of railway tickets issued in the United 
Kingdom in 1850 was 66,840,175; and in 1851, the year of the 
Great Exhibition, 78,969,623. Find the increase per cent. 

7. The population of Ireland in 1841 was 8,175,124 ; and in 1851, 
6,652,385. Find the decrease per cent. 

(3) A sample of bone manure was found to contain 16*83 
per cent, of sulphate of lime, l^^iiid the weight of the 
sulphate in 12 tons of manure. 

Tons. 

100 : 16-83 : : 12 : a? 
X = -1683 X 12 = 1-9 
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6 Of When the rate per cent, contains an approximate decimal, the result 

can be obtained to a certain number of decimals only (see § 39). In 
some cases the required result is necessarily a whme number, 

8. The number of representatives in the House of Commons 
is 658. Of this number, or even of 654, which was for some yearg 
the number of representatives, the per-centage for Scotland is 8*1. 
Find the number of the Scottish representatives. 

9. A sample of turnip manure was found to contain 20*5 per cent, 
of sulphate of lime. Find the weight of the sulphate in 20 tons of 
manure. 

10. The Queen's Remembrancer in Scotland has a salary of 
£1250 ^ annum. Find the salary of his chief derk, which is 44 
per cent, of his own. 

(4) The Estimate for the Science and Art Department in 
Scotland, for the year ending 31st March 1856, was 
£1763. Find the estimate for the succeeding year, which 
gave an increase of 3*165 per cent. 

100 : 103*165 : : £1763 : x = £1818>rl6 
X = 1*03165 X 1763 = £1818*8 

11. In 1855, the number of marriages registered in Scotland was 
19,639. In 1856, the Increase was at the rate of 4*318 y cent. 
Find the number of marriages in the latter year. 

12. The population of Scotland in 1841 was 2,620,184. Find the 
population in 1851, which had increased at the rate of 10*2496 
per cent. 

13. The population of England and Wales in 1841 was 15,914,148. 
Find the population in 1851, which had increased at the rate of 
12*65202 per cent. 

(5) In 1855, the per-centage of deaths, amounting to 
62,154, was 2*06884 of the estimated population. Find 
the estimated population. 

2*06884 : 100 : : 62154 : x = 3004300. 

3,004,300 is the reliahle number obtained from the given number 
of decimal places. Had we taken the rate per cent, as 2*07, we 
would have obtained 3,000,000 merely. To obtain 3,004,290, the 
correctly estimated population, we require 6 decimals in the rate 
per cent. 

In statistical computations we can r^roduce all the places of 
whole numbers only when a suJiderU number of decimats in the 
per-centage is given. 

14. In 1856, when the number of acres in Scotland on which 
wheat was cultivated was 70,522 more than in 1855, the increase 
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60»wa8 at the rate of 36*8646 per cent. Find the nnmher on which 
wheat was cultivated in 1855. 

15. In Scotland, during the year ending May 14, 1855, the de- 
crease in the numher of registered poor was 3217 from the former 
year. As the decrease was at the rate of 3*09992 per cent., find 
the numher relieved during the year ending May 14, 1854. 

(6) In December 1856, the number of deaths in London was 
14,616. This was an increase of 2*482 per cent, over the 
number of deaths in December 1855, in which the num- 
ber showed a decrease of 17*408 per cent, from that in 
December 1 854. Find the number of deaths in December 
1855 and in December 1854. 

100 + 2-482 z= 102*482 : 100 : : 14616 : x = 14262 
100 — 17-408 = ,82-592 : 100 : : 14262 : x = 17268 

16. In 1851, the population of the United Kingdom, which was 
27,674,352, had increased from 1841 at the rate of 73*361818 per 
cent. Find the population in 1841. 

17. In 1812, the census of China in the seventeenth year of 
Eiaking amounted to 362 millions. This gave an increase of 8*7 
per cent since 1792, when a statement was made to Lord Macart- 
ney in the fifty-seventh year of Kienlung. Find the census in 
1792. 

18. In 1856, the numher of deaths in England and Wales was 
391,369; the decrease per cent, was 8-18103 from the previous 
year; find the numher in 1855. 



COMMISSION AND BROKERAGE. 

g2« Commission is a per-centage allowed to an agent for buying 
or selling goods. 

Bbokekage is a per-centage allowed to a broker for trans- 
ferring the right of property, or for assisting in the sale or 
purchase of goods. 

A merchant often allows a per-centage to a customer when 
he pays goods in Ready M<mey, This allowance, termed 
Discount, must be distinguished fi-om Bank Discount (see 
§ 64), in whose calculation the element of time is introduced. 

• 1. Express the following per-centages as allowances ^ £ : 
2} per cent. = ^ = Jjj, ,\y of £1 = 6d. 
40 ; 33^; 25 ; 20 ; 12 J ; 5, per cent. 
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OX* 2* Express the following per-centages as allowances ^ a. : 
25 per cent. := ^ = ^. J of Is. = 3d. 
50; 33i; 16|; 12} per cent. 

3. Express the following allowances as per-centages : 
7/6 «^ £ = § = 8. I of 100 = 37i per cent. 

10/; 6/; 2/6; 1/; 8d.; 6d. ^£. 
6d. ; 4d. ; 3d. ; 2d. ; 1 Jd. ; Id. q?' 8. 

(1) Find the commission on £578^10^6} @ 2| per cent.f /«) 

£100 : £578i^l0^6i : : £2| : a 

We therefore multiply the sum by the rate per cent., and 
divide by 100. 

£578irl0^ 6i £578-526 

2i 2| 

8 )1735^11ir 6| 8)1735578 

216irl8i^lli t 216947 

1157>^ U Oj 1157052 

£13,73^19^11} I £13-7401 = £l3irl4-r9i 
20 

14,79 £13»'144'9}VV(r 

9;59 
4 

2,39|_ _ ^ 

(2) Find the brokerage on £347^^12^6 ® | % and @ 8/4 Vc 



8)^347^12^6 

,43ir 9/^0| 5/ J £ 

20 3/4 i £ 

8,69 8/8 J A 



£347^12^_6_ 

86#18ir li 

57*^18^ 9 



£l,44^16irl0i 
12 20 

8,28 8,96 £lir8^11i I 

4 12 

1,16 = tWf = A 11,62 

4 
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61« Find the commission on : 

8. £375>^15 . . . . @ 3J 7o 



4. £1260 . . . @ 5 7o 

5. 1274>^17//8 .... 4 7o 

6. 375// 7//6 .... 2J % 

7. S40^1UQ . . .. 5| 7o 



9. 609//10//6 4J 7fl 

10. 846//17>'/3 4f 7fl 

11. 723//1U6 4/6 7c 



12. £8467//10//6 . . @ ^ 7 

13. 3176-^13/^4 . . .. 1 7 



Find the brokerage on : 

14. £5260//12>r6 . . @2/87o 

15. 324// 3y^4 . . .. 7/3 7o 



16. A commission agent sells goods to the amount of £536»10. 
Ilnd his commission @ 2^ 7o> 

17. A broker sells 50 shares of the Bank of Scotland, each £196. 
Find his brokerage @ | 7o. 

18. A traveller for a sugar-house transacted business in a pro- 
vincial town to the following amount : — Raw sugar, £620 ; crushed 
sugar, £547«10; refined sugar, £320«15; molasses, £200wl2»#6. 
Find his commission @ 3 7o- 

19. An agent is allowed 6| % for selling goods and guarantee- 
ing the debts to his employer. His sales in a year amount to 
£15,375'/ 10"6, and his losses to £375"4"2. Find his income. 

20i. An agent is allowed 5| 7o for selling goods and guaranteemg 
the debts. His sales amount to £1 3,756" 10«8; his bad debts to 
£200"15 ; and his doubtful debts, amounting to £500«16, are valued 
@ 12/6 ^ £. Find his probable income. 

21. An agent is allowed 5f 7o for sales and risk of debts. Sales 
amount to £15,246" 10; debts, amounting to £609" 15, are valued 
@ 10/6 ^ £. Find his probable income. 

22. An invoice, containing an account of goods purchased, is 
sent by an agent to his employer. The price of goods is £409" 
12«6 ; charges for packing, &c., £7"12"9 ; commission on the whole, 
@ 2f 7o» Find the amount of the invoice. 

23. An agent sent to his employer in St Vincent's an account of 
the sales of 56 tierces of sugar, each 8 cwt. 3 qr. 16 lb. average net 
weight, @ 62/f cwt. ; deducting commission @ 2^7©; duty, 15/ 
^ cwt. ; freight, &c., £180wl2"9. Find the net proceeds. 

24. An agent, who is offered a commission of 5 J 7o on amount 
of sales with risk of bad debts, or a commission of 3 J 7o o^ amount 
of sales without any risk, accepts the former. The sales amount 
to £8500, and the bad debts to £147 "15. How much has he gained 
or lost by his choice ? 
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INSURANCE. 

Q2|«^^S^^^^^^ ^ ^ contract by which a company engages to in- 
demnify the value of property against loss. 

The owner, whose property is insured, pays to the Insur- 
ance Company a certam per-centage or Premium on the sum 
insured, on wnich a Government Dtity also is chargeable. The 
deed of contract between the Insurance Company and the 
owner of the property is termed the Policy of Insurance. 

(1) Find the expense of insuring a cargo valued at £5>25» 
12»Q ; premium, 2 guineas 7o ; duty, 3/ 7o ; commission 
to agent for effecting the insurance, i 7o* 



£526>»'12>^6 
2 



1 



£525//12//6 £600 @ 3/ 7^ = 18/ 

2,62/'16//3 ,^ ^ . , 

^lAKi — K~7S OA When the sum msTured 

, *^^^n . .2 — =^ is «^< a multiple of £100, 

"TTxy 02fflU 3 12,56 the duty is charged on 

£llfl3A6^S 12 the »ea;«flrreater multiple. 

JO 6;75 

,76 4 

-i? ST 

9,15 

Premium, .... £11>9' 0^9 
Commission, ... 2// 12 at 6 J 

Duty, 0//18 ^ 

£14//ll>s'3} 

1. Find the premium on insuring an hospital for £3400 @ 3/6 7o. 

2. Find the premium on insuring farm stock for £630 @ 2/6 7o. 

3. Find the expense of insuring household property to the amount 
of £469"10 @ 1/6 7o; duty, 8/ 7o. 

4. What was paid for insuring a house for £750 @ 2/6 7o ; duty, 
3/7o? 

5. What was paid for insuring a cargo for £1250 @ £lirl7''6 7o; 
duty, 2/7,? 

6. An agent insures a cargo for £1370 @ 3 guineas 7o; duty, 
4/ 7o; commission oh the sum insured @ J 7e* What is the total 
expense? 

7. A house factor U^sures four houses for £560, £940, £420, and 
£780 respectively, @ 1/6 7©; duty, 8/ 7o- Find the expense. 

8. Insured £3250 on a ship @ 3} 7o; duty, 4/7o} commission, 
^ 7o* Find the expense. 
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I 9. An agent insnrefl £4530 cm a cargo @ 4} guineas 7o; duty, 
4/ 7o; commission, i 7e. Find the expense. 

10. A ship, worth £5500, had a cargo worth £2670. All the 
expenses connected with insuring the ship and the cargo to their 
fall Talue amounted to £4»1<#8 */•. How much was paid? 

(2) Find what sum must be insured on property worth 
£3846, so that, in case of total loss, the whole, including 
the expense of insurance, may be recovered. The ex- 
pense is— premium, 3 guin. 7o ; comm?, i7o; duty, 4/7o. 

£S^ 3 

10 

4 

£100 — £3^17 = £96^3 : £100 : : £3846 : £4000 

The expense of insuring £4000 ® £3»17 */• = £154. The net 
sum thus reoorered = £4000 — £154 = £3846. By insuring £4000 
we cover all the expenses. 

11. What sum must be insured to cover £1530, the expense of 
insuring being £4»7»6 7. ? 

12. How much must be insured to cover £3890; premium, 2 guin. 
7o; commn, ) 7.; duty, 3/ 'io? 

13. How much must be insured to cover £5005 ; premium, £3»1 
7.; conmin, J ^/o; duty, 4/ 7.? 

14. What sum must be insured to cover £429, all the expenses 
connected with the insurance being £2 "10 7o? 

15. A cargo is worth £2442, and the expense of insuring it 
amounts to £2 ir 17 » 6 7o. What must be insured to cover the 
value? 



INTEBEST. 

63»Ii!'TEKEST is a per-centage charged for the loan of money. 

The money lent is termed the Principal, and the sum of the 
Principal and the Interest is termed the Amount. 

(1) Find the interest on £280^13>r6 for 1 year @ 3} 7o 
^ annum. 

£100 : £2S0A3if6 : : £Si : x 

£280irl 3*6 X 8J 
* — 100 

The Interest on a sum for 1 year = Principal X Rftte Vo 
-r 100. For conciseness, we may use the Initials in a formula. 
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63. I = ?-><J5 

£280^13^6 £280-675 
3i -035 

140/^ 6/r9 1403375 

842>y 0>»^6 842025 

£9,82>i' 7^3 £9-823625 

20 

16,47 

12 £9A6^bi a = £9>/16//5i nearly. 

5,67 
4 

2,68 

Find the interest for 1 year on 

1. £320 @ 3 7o ^ ann. 3. £S02^1UQ @ 3j "/o ^ ann. 

2. 647>^15-6'6 .. 4 7o .. 4. 772>rl6/^9 .. 4i 7o .. 

(2) Fi^d the Int. on £667>^5//6 for 7 yr. @ 4i 7o V ann. 

Prin. £100 : £667>»'6>^6 > . . «. J^^ ^ 
Yr. 1 : 7 | • • *'^t . « 

^ = 100 

Int. on a sum for a number of years 
= Principal X No of Years X Rate % -r- 100. 

T _ P X Y X R 



£b67^ 5^6 
7 

3970^18^^6 

1985// 9^3 
16883>/14>/0 




100 


£667-275 
-315 

1701825 
8509125 

178-691625 


178,69// 3/^3 
20 

13,83 


£178^13//9| a 


= £178>»'13>/10 nearfy. 



12 

9,99 
4 

d;96 
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63* Find the Int. on 

9Ar ATI n 

6. £750 for7yr. @6*7< 

6. 216^ 4>r6.. 5 ., .. 37o 

7. 802>^17//6 .. 4 .. .. 2J % 



V> ann. 

8. £564^13>/4 for 3 yr. @ 247, 

9. 36^14^6 .. 6 .. .. 3i7o 
10. 874/^18^8 .. 8 .. .. 2i7, 



(3) Rnd the Int. on £321^15>9'4J for 2 yr. 5 mo. @ 3j 7.. 



£321//15>^4i 
2 



£321-769 



4 mo. i 1 yr. 
1 mo. i 4mo. 



643./10//9 
107>/ 6>rli 
26^16>y3i 1 



2 « 



777// 12/^1} i 



3i 



194/s' 8//0J 
2332>yl6>/5^ I 
100) 2 5,27// 4/^6$ f 
£25v 5//5H«* 



12 ) 160884 5 
134070 
643538 
777-608 

?i 

194402 

2332824 

100 ) £2527-226 

25-27226 
= £26^6^5i 
Find the Int. on 



1 1. £B7AA7ifS for 5 mo. @ 3i7 

12. 769-/13>8'3 .. 8 .. .. 3|7 



14. £876>^14>/6i..2y. 3m. @2 j7o 

15. 723>/16>»'3j..3y.llm...3i7o 



13. 467^ 2-r4j.. 6 .. .. 4j7o 16. 846^12^^6 ..2y. 7m. ..57 

(4) Find the Int. on £220/5'4//7 from April 1 to Sept. 11, 
@ 47o. 

Da. 

29 Prin. £100 : £220//4//7 ) <,/"*• 

Da. 365 : 163 | • •' *4 : a; 



31 
30 
31 
31 
11 

163 



X 



£220ir4>7 X 168 X 4 . 

86600 



or, with a more convenient divisor, 

'=£3>.18//8S.iS|i 



£220#4r7 X 168 X 8 

— 73000 



Int. on a sum for a nwnber of days 
= Principal X N^ of Days X Double the Rate 7o-r 73000. 



* 5 7. = 1/ ^ £. 2J 7. = 6d. ^ £. 

In findine Interest at the following rates, we may first take it @ 5 or 
2} *Uf and men increase or diminish it as follows : — 

6'J.=:57«+onefifth I 6* 7« = 5 7. + one tenth I 37« = 2}7o + onefifth 
47«=57«— onefifth | 4j**/o = 57«--onetenth | 2 7. = 2} 7.— one fifth 
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63. 



I = 



PXDX8B * 

73000 



By treatmg 73,000 in the adjoining 
manner, we obtain 100,000. 

A number, increased in the same man- 
ner, and divided by 100,000, produces the 
same quotient as when divided by 73,000. 

We may work (4) by this method, known 
as the Thirds Taitk, and Tenth rule. 



In order to obtain the result within a 
fjEurthing, we do not require the decimal in 
the prcSuct. The correction to be made 
at tne end is to subtract 1 for QYery 
10,001, or as 10,000 is sufSciently correct, 
we point oS/our figures, and subtract those 
to me left. This correction is, however, 
unnecessary, as in the example, when it 
does not aneot the approximate value of 
the number of mils in the result obtained 
by dividing by 100,000. (See DeeinuU 
Oomoffc, g 43). 



Find the Int. on 



1 

T 






73000 
24333^ 
2433^ 
243» 

100010 
—10 

100,000 

£220-229 
163 

660687 
1321374 
220229 

35897-327 
8 

287178-616 
96726 
9672 
967 



39,3433 

£3-93394 
= £3*'18^8J 



17. £420 for 73 days® 3 7o 

18. 674 ..219 .. .. 3t7o 

19. 647^10.. 88 .. .. 4J**/, 



20.£294>rl8 for231da.@37o 

21. 360*^17 ..120 .. ..2yio 

22. B0U12^Q.. 79 .. ..47o 



23. £720 

24. 330 
26. 690 

26. 2160 

27. 467^7^4: 
1U» 8^5} 
876^14a'6 
661i^ 8-/3J 



from May 29 to July 3 @ 47 



28. 
29. 
30. 



Sep. 11 

May 29 

Sep. 11 

June 8 

Mar. 29 

April 2,1856,toMar.8,1868,@3i7a 

July 26, 1866, .. Feb.27,1860, .. 3 J7a 



June 8 
March 10 
April 1 
April 16 
Jan. 7 



37« 

2i7o 

67o 

4i7o 

3f7c 



• The following may easily be verified :— 



Int. for 73 days = 
# «r 146 » = 



PX2B 
1000 

PX4E 
1000 



Int. for 219 days 

» H 292 m 



PX6R 
lOOO 

PX8B 
1000 
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(6) Borrowed £302^^17 j<^Q on April 1 ; Paid, £100 on April 
29; £50^10 on June 8; and the Balance on Septemoer 
11. Find the Interest due @ 3^ %. 



Dates. 


Dr. 


Cr. 


Balancesr 


Da. 

28 
40 
95 


Products. 


April 1 
April 29 
June 8 

Sept. 11 


£302-875 


£100-000 
50-500 

162-375 


Dr. 
Dr. 
Dr. 


£302-875 
202-875 
152-375 


8480-500 

8115-000 

14476-625 

31071-125 
7 



73000 ) 217497-876 
£2«19«7 -VA 

Sums borrowed are olaced in the Dehtcr [Dr,) Column, and sums 
paid in the Creditor {Or.) Column. 

31. Borrowed £600 on June 1 ; Paid, £200, July 1 ; £300, Aug. 1. 
Find Int. @ 5 % due on Oct. 1. 

32. Lent £950 on May 28; Received, £200, June 12; £300, 
July 4; Balance, Aug. 2. Fmd Int. @ 2} 7o. 

Sums lent are placed in Cr. column; sums received in Dr. 
column. 

33. Lent £500 on Candlemas (Feb. 2) ; Received, £300 on Whit- 
sunday (May 15) ; £100 on Lammas (Aug. 1). Find Int. @ 4^ 7, 
due on Martinmas (Nov. 11). 

34. Borrowed £525 on Lady Day (March 26) ; Paid, £200 on 
Midsummer (June 24) ; £150 on Michaelmas (Sep. 29). Find Int. 
@ 2} 7o due on Christmas (Dec. 25). 

35. A barrister having borrowed £500 at the beginning of 
Hilary Term on Jan. 11, paid £200 at the end of Easter Term on 
May 8; £125 at the end of Trinity Term on June 12; and the 
Balance at the end of Michaelmas Term on Nov. 26. Find Int. 

@3i7o. 

36. Borrowed £300'/ 16 on Jan. 1 ; paid one-fifth on Mar. 1, and 

on&fifth on the 1st of every second month (May, &c.) till aU was 
paid. Find Int. @ 5 7o. 

37. A capitalist advanced £3000 on Jan. 1, 1856, and received 
£500 on the 1st day of every quarter till the whole was paid. Find 
Int. @ 4 7o. 

38. Borrowed £506''12''6 on June 12, 1868. Paid, £200''19 on 
Sep. 15; £190''7''6 on Dec. 14; and£30''10on Jan. 5, 1869. Find 
Int @ 3 7o due on April 6, 1869. 
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63* (6-) Borrowed £3000 on Jan. 1, 1866; £500 on Feb. 1 ; 
£1200 on March 10 ; £300 on July 4. Paid the whole 
on Aug. 2. Find Int. @ 4'*L 



I. 



Dates. 


Dr. 


Cr. 


SttmB. 


Da. 


Products. 


Jan. 1 
Feb. 1 
Mar. 10 
July 4 

Aug. 2 


£3000 

500 

1200 

300 


£5000 


Dr. 
Dr. 
Dr. 
Dr. 


£3000 
3500 
4700 
6000 


31 

38 

116 

29 


93000 
133000 
645200 
145000 

916200 
8 



73000 ) 7329600 



£100»8''l^ If 



n. 



In the second me- 
thod, the days are reck- 
oned to the final date : 
— ^thus from Jan. 1 to 
Aug. 2 = 214 da. 



Dates. 


Dr. 


Da. 


Products. 


Jan. 1 
Feb. 1 
Mar. 10 
July 4 

Aug. 2 


£3000 

600 

1200 

300 


214 

183 

145 

29 


642000 

91500 

174000 

8700 


916200 
8 



73000)7329600 



£100"8"1H§ 



89. A freshman at Cambridge borrows 30 guineas at the begin- 
ning of Michaelmas Term, Oct. 10, 1856 ; 25 guineas at the be- 
ginning of Lent Term, Jan. 13, 1857 ; £30 at the beginning of 
Easter Term, April 22, 1857. Find Int. @ 4 7^ due at the end of 
Easter Term, July 10, 1857. 

40. The inventor of a patent machine borrows £200 on Jan. 13, 
£100 on Apr. 3 ; £50 on May 6 ; £75 on Julyl3. Find Int. @ 4 7, 
due on Dec. SI. 

41. An Oxonian receives 50 guineas in loan on the first day of 
Lent, Easter, Trinity, and Michaelmas Terms, viz. Jan. 14, Apr. 
22, June 3, and Oct. 10, 1857, respectively. Fmd Int. @ 57o du© 
on Dec. 17, 1857. 

42. Lent £509« 12 «6 on April 1, 1868; £392.'15«6 on June 8; 
£96"8«6 on June 26; and £341«17"6 on Sep. 11. Find Int. @ 
4J 7o due on Dec. 31, 1858. 



AA (7) Find the Interest to June 30, 1856, on the following 
'*'*' Accounl-Cuntnt, allowing the ClydeBdale Banking Com- 

pany 6 °/o, and Mr David Deans %\ °U. 
Dr. Clydesdale Banking Co. in Acc<. with Mr David Deans, Cr. 



1856. 




£ 


.. 


J 


1856. 


Jan. 10 


To Cash . . 


.110 






Feb. 14 






100 




(J 


May 12 














May 17 




Kl 




1) 


» 30 






son 









- 30 


- Ivitral 




4 


H 






m 


la 


8 





Tb 


MlowinK ghowa the form of working Interest 


m the fore- 


going Aoconnt Id Iha Depoiil Lfdgcr of Uia B»nk. 


DtUi. 


Di. 


Ct. 


B.Un«.. 


D. 


DrJredKU. 


CrJmaacta. 


Jan. 10 




SI 0000 


Cr. 


310-000 


35 




10850000 


Feb. 14 


275-625 




Cr. 


34-375 






1615-626 


Apr. 1 




100-000 


Cr. 


134-375 


28 




3762-500 


r !9 




50-750 


Cr. 


185-125 


13 




2406-625 


May 12 


SOO'EOO 




Dr. 


115-375 


6 


676-875 




■■ 17 




61000 


Dr. 


54-376 


17 


924-375 




Jnne 3 


50-675 




Dr. 


105050 


21 


2206-050 




■ 24 




ZOO-000 


Cr. 


94-950 






569-700 








1 




3707-300 
12 


19204-450 
. 7 



1-550 

Interest doe by the Bank, . . . £l>4<<7t J]i| 
The imns p^d into the Bank are entered on the Dr. side of the 
pua-bool^ lod in the Cr. column of the Bank ledger ; thus, when 
Mr Deans pays £310 into the Bank, the statement m the psu-book 
Ami Dr. to Mr Deane far £310, becomes in the Bank Ledger ifr 
Dtatu Cr. by Sank for £310. Similarly, eama drawn from the 
Bank are entered on IbB Cr. aide of the pasa-book, and in the Dr. 
Colamn of the Bank Ledger. 

The Interest on the Dr. sums in the Buk Ledger b calcnlaCed 
■t the rate charged by the Bank, and that on the Cr. snma at the 
rate given by the Bsjkk. In hanlcs when the Dr. and Cr. Products 
ate Ibuad, tbe Interest ia obtained hy tables ; here, however, we 
maltiplj the som of the Dr. Troducts bv doable the rale charged, 
and tbat of the Cr. Prodncts by double the rate given, and then 
divide the difference of the product* by 73,000. The Interest being 
on the Cr. aide of the Bank Ledger ia entered on the Dr. Bide of the 
pass-book. When the account is balanced an June 30, we find that 
Mi Deans has £^^-3S in the Clydesdale Bank. 
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G3. 43. Find the Int. to Dec. 31, 
1855, @ 3 "U on the foUowine 
accoant of the Savings' Bank 
with Mr Colin Careful. 



Dr. 1855. 

June 8 £15 

July 6 10 

Sep. 5 20 

Noy.l3 10 



1855. Cr. 

Aug. 7 £12 

Oct. 23 8 

DeclO 10 



44. Find the Int. to Dec. 31, 
1855, @ 2 ^'/o on the following 
account of the Union Bank of 
Scotland with Mr John Jar- 



vie. 



Dr. 1855. 
Mar. 10 ...£200 
May 29 ... 100 
Oct 30... 300 



1855. Cr. 

Apr. 29 ... £50 
Aug. 5 ... 200 



45. Find the Int. to Dec. 31, 
1856, @ 3J 7o on the following 
account of the Commercial Bank 
of Scotland with Mr James 
Worthy. 



Dr. 1856. 
Julyl.£155»42»/6 
Aug.29. Ti'^lSf^O 
Oct. ll.lOO»flO'/0 
Nov.25. 31irl7«6 
Dec. 6. 42''12'/6 



1856. Cr. 

Aug.l.£63«^12«0 
Oct. 1. 241^ 2»6 
Nov.ll.26<» 51^0 



46. Find the Int. to May 15« 
1857, on the following account 
of the National Bank of Scotland 
with Mr Purdie, allowing the 
Bank 67o, and Mr Purdie 3 J 7„. 



Dr. 1857. 
Jan. 6. ...£700 
Mar. 3. ... 120 
May 1. ... 200 
» 11. ... 420 



1857. Cr. 

Feb. 10. ...£350 
Mar. 31. ... 650 
May 5. ... 315 



47. Find the Int. to Dec. 31, 
1855, on the following account 
of the British Linen Company 
with Mr Dawson, allowing the 
Bank 5^7o> 9Sid. Mr Dawson 37o* 



Dr. 1855. 


1855. 


Cr. 


Feb. 6. ...£800 


Mar. 5. 


...£300 


Apr. 2. ... 600 


May 31. 


... 700 


July 4. ... 250 


Aug. 13. 


... oOU 


Oct. 9.'... 700 


Nov.30. 


... 600 


Dec. 4. ... 500 







48. Find the Int. to June 30, 
1856, on the following account 
of the Bank of Scotland with Mr 
Henderson, allowing the Bank 



6 7oi and Mr Henderson 3^ 7, 



o« 



Dr. 1856. 
Jan. 1....£1250 
Feb.ll.... 125 
f 18.... 78 
Mar.29.... 231 
May 10.... 366 



1856. Cr. 

Feb. 1.... £875 
Mar. 1.... 565 
I* 15.... 200 
Apr. 15.... 310 



(8) Deposited £200 in the Royal Bank of Scotland on 
April 10, 1855, when Interest was 3 7o. On May 16, 
Int. fell to 2i 7o ; on June 30, to 2 7o ; and on Oct. 8 it 
rose to 3 7o. Find the Int. due on Nov. 7. 



This is an example 
of finding the Interest 
on an Interest Beceipt 
for a period during 
which the rate varies. 



Dates. 


Da. 


Double 
Rate. 


Prodncts. 


April 10 
M.ay 15 
June 30 
Oct. 8 

Nov. 7 


35 

46 

100 

30 


6 
5 

4 
6 


210 
230 
400 
180 


1020 
200 



7300 0)204000 
£2.'15«'10i f I 
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Find the Interest on the following Interest Keceipts : — 

49. £300 from Sep. 24 to Sep. 30, 1853, @ 2 % ; and to Oct. 15 

50. £500 from Aug. 1 to Oct. 7, 1856, @ 2 J 7o ; to May 15, 1857, 
@ 3J7o; tmd to July 10 @ 4:%. 

51. £400 from April 1 to May 15, 1856, @ 3 7oi to June 80 @ 
21 % and to July 16 @ 2 7o. 

n« «^-«»;«;«* ♦iin «^/v«*.=a ;« rft^ — ««- ♦i^of £200x1020 £200X102X2X6 
On O T a mimng me process m (8) , we see that — ^^^ — ^= Soqqq 

= Interest on £200 for 102 da. @ 5 */.. 

As rates of interest may be reduced to 5 7«>t we May 11 
may consider the foUowing plan on which Interest 12 ... *6 

Tables used in some banks have been constructed. 13 ... 1*2 

Let a sum be deposited on May 11, when Int. is ^4 ^[[ ^.q 

at 3 7e. By writing } or *6 opposite May 12, add- 15 '** 2*4 

iDg *6 continuously till the rate changes, say on May 1 A *" 9*9 

15, to 2} 7e, and then adding g- or *5 continuoiisly, 17 ... 3*4 

we can at once see how many days ©five */» will pro- ^^ ••• ^'^ 

duce the required interest. 

Int. on £200 from May 11 to May 15@ 37., and to May 18@2i7« 
_ £200 X (4 X 6 + 3 X 5) _ £200 X 89 _ £200 X 3-9 X 10 __ 
"~ 73000 ~" 73000 "" 73000 "" 

Int. on £200 @ 5 7p for 3*9 days as giyen in the table. 

(9) What Principal will produce £210 of Interest in 5 years 

Prin. 

Y«.^ : *2f } : : £100 : » = i^^» = £1050. 

•Eiir -D 100 XI -nn -d 73000 X I 

For Years: P = r-j^y For Days: P= 2BxD 

62. What principal will produce £384 of Interest in 6 years @ 47o ? 

63. What principal will produce £153 of Interest in 4} years @ 

4i7o? 

64. Find the principal of which the Interest for 50 days ® 4 7o 
18 £14«^12. 

(10) What Principal will amount to £1260 in 6 years 

Int. on £100 for 5 yr. @ 47o . . . = £20 
Amount of £100 = £120 

Amount PrixL 

£120 : £1260 : : £100 : x = ^^^^ = £1050. 
For r<«r,; P = ^j55^^ For Day,: P= 5^4^ 

80w 
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Q3» ^^' ^^^^ ^® prinoipal which in 4} jrs. @ 4} */o will amount to 
£962. 

56. What principal will amonnt to flOlTi'lS m 6J yrs. @ 3 7o? 

57. What principal lent from March 10 to May 22 @ 5 % will 
amount to £712»9»5? 

(11) At what rate must £730 be lent for 95 dayB to amoimt 
to £739^0? 

Prin. £730 : £100 ) . £5°\q aoooxH _ -r 

Da. 95: 365 j " " ^'^'^^^ • * "" 730x^ — *^- 

For Years: R = '^ For Days: R = ^^^ 

58. At what rate mnat £424 be lent for 2} jrn. to produce £26* 10 
of Interest ? 

59. At what rate moflt £255''10 be lent from April 1 to June 20, 
to produce £2 "16 of Interest? 

(12) Lent £1825 @ 3 7o, when will £10^13 of Int. be due ? 

Prin.£1826 : £100 ) . . oa^\ aesooxgis ^^, j.^ 

Int. £3 :£10//I3j ••'^''^•^— l^xo'^-^^^^- 
For Years: Y = ^f^ ForDays: D = ^^ 

60. How long mnst £670 be lent to produce £134 @ 5 7o- 

61. How long must £91 "5 be lent to produce £2 of Int. @ 5 7o? 

62. Lent £511 on Jan. 1, 1856, @ 427o) when will it amount to 
£517«rl3? 



34- DISCOUNT. 

Discount is a per-centage charged for the payment of money 

before it is due. 

I. 
£200. London, March 15, 1858. 

Three months after date, I promise to pay to Mr 
William Jones^ or order ^ Two hundred pounds for value re- 
ceived. James Brown. 

II. 

£200. 5 Xon(fo7i,ifarc^l5,1858. - 

Three months after <? date pay to me or order, 
TtDO hundred pounds for value | received. 
To Mr James Broum. »^ William Jones. 
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Ko. I. is fhe form of a Promissory Note, in which Mr James Brown 
promises to pay £200 in 3 months after the given date. 

No. II. is the form of an Inland BUl^ dravm hj Mr William Jones 
and sent to Mr James Brown, who on accepting it writes his name 
across the bill, and becomes bound to paj £200 in 3 months after 
the given date. 

If Mr Jones who holds the note or the bill cashes it at the bank 
before it is dae, as on April 19, the bank charges discount for ad- 
vancing the money. 

The value of a bill when it is discounted is termed its Present 

VcUite. The value of a bill when it becomes due is termed its 

Future Value. 

We may compare the Present Value and the Future Value to 
Heady Money ana Credit Price, Groods which may be had on credit 
for a certain sum maybe bought for less ready money. The Credit 
Price is the Present Value of the goods increased by Interest ; tibe 
Beady Money is the Future Value diminished by Discount. 

The Bank or Common Discount is the Interest on the Future 
Value of the biU. 

The True Discount is the Interest on the Present Value of 
the biU. 

The Present Value lent out when the bill is discounted amounts 
to the Future Value when the bill becomes due. The True Discount 
is the difference between the Future Value and the Present Value. 
Common Discount (C. D.) = Int. on Future Value (F. V.) 
True Discount (T. D.) = Int. on Present Value (P. V.) 
Hence, C. D. — T. D. = Int. on (P. V. — P. V.) 

But, F. V. — P. V. = T. D. 
Hence, C. D. — T. D. = Int. on T. D. 

The difference between the Common and the True Discount 
on a bill is = the Interest on the True Discount. 

In Great Britain and Ireland, Three Days of Grace are given 
on all bills except those drawn " at sight,^^ which are payable 
on presentation. W^hen a bill, running for a number of months, 
and dated on the 31st of a month, becomes due in a month 
having fewer than 31 days, it is nominally due on the last day 
of the month, and legally due on the third of next month. 

Find the Common and the True Discount on a bill for £200, 
drawn March 15, 1858, at 3 months ; discounted April 
19, @ 4 7o. 

Nominally due, June 15 From April 19 
Legally due, June 18 to June 18 = 60 days. 

I. 

Amoimt or Future Value £200 

Common Discount, or Int. on £200 ) i..c«qi94 

for 60 days @ 4 «/, . . . . j* " ' ^"^ ^"^^^^^ 

Net Proceeds £198iriar8J |^ 
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64. n. 

Int. on £100 for 60day8@47o = ^^^ ^ ^ ^ = ^ 

Fatnre Value. Present Value. 

£10041 : ^200 : : £100 : x = £198^13^10H4H 

If we wish the answer correct within a farthing, we maj express 
the fraction decimally, and use contracted division. 
£100*6575 : £200 : : £100 : x = £198*693 = £198''13»10}. 

Amount or Future Value ..... £200 

True Net Proceeds or Present Value . . 198/rl3^10| j^f^ 

True Discount £ l-r 6^ 1 J Wft- 

Ptoof. 

True Discount £1^6^UTWr 

Int. on the True Disc, for 60 da. @ 4 7o 0/^0^2; tVVVA 
Common Discount £l^6>t'3i f^ 

Find the Common and the True Discount on the following bills : 



1. £300 

2. 

3. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 



Drawn. 

Mar. 26 for 3 months. 



600 .. . 


June 23 


M 


3 


276 ... 


Aug. 4 


tf 


2 


360 ... 


Mar. 19 


» 


2 


276 ... 


Mar. 11 


/r 


3 


720 ... 


Oct. 19 


» 


2 


137^10. . 


Mar. 7 


» 


2 


315/^10. . 


July 10 


it 


4 


480/^12/^6 


Jan. 1 


If 


6 


157/^16. . 


Nov. 30 


It 


3 


68/^16. . 


Oct. 31 


n 


4 


240/^6/5^3 . 


Oct. 31 


» 


4 



If 
If 
If 
If 

m 
If 
If 
If 
If 
If 



DiBOOunted. 

April 16 ® 4 \ 

July 16 /I' 4 ^ 

Aug. 31 /r 6 

April 10 /r 3 

April 1 /r 5 

Nov. 10 /r 3 

April 3 4r 6 

Sept. n M ^M 

Mar. 31 iT 4 ^ 

Dec. 30 /r Z\if 

Jan. 25 If 6 f 

Nov. 2^ If 4. If 




tf 
ff 
ff 





13. What sum will at the rate of 5 7o amount in a year to £75? 

14. Find the present worth of £89 due in a year @ 5 7o* 

15. The price of goods, allowing 6 months* credit @ 5 7e) is 
£4«'8''10. Find the ready-money price. 

16. What ready money is equivalent to 30/6 with 4 months' 

credit at 5 7o? 

17. The credit price of a newspaper per annum is £2«4. Find 

the ready money payahle in advance, taking true discount @ 10 X* 

18. What sum due in one day will produce Id. of true discount 

at5Vo? 

19. What sum due in one day will produce 1/ of common dis- 
count at 5 "/o ? 

20. Find the common discount on a sum for 1 yr. @ 5 '*/o, of which 
^rvut discount for the same time and rate is 5/5. 
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65. EQUATION OF PAYMENTS. 

Equation of Payments shows when a number of debts pay* 
able at different times may be adequately paid at once. 

(1) Find the equated time for paying £90 due In 80 days, 
£30 in 92 days, and £120 in 105 cbys. 

£90 X 80 = 7200 

30 X 92 = 2760 

m X 105 = 12600 

240 )22560(94 days. 

216 

96 
96 

Suppose 94 days to be the equated time for the payment of the 
sums mentioned m (1), at the eqnated time interest will be charge- 
able on £90 for 14 dajs, and on £30 for 2 days. But if £120 which 
18 paid 11 days before due be lent out at the same rate, the interest 
produced by £120 in 11 days would balance the interest chargeable 
on £90 and £30. 11 days must, however, elapse before this interest 
can be had, so that the True Discount and not the Interest on £120 
should be = the interest chargeable on £90 and £30 at the equated 
time. 

This approximate method, which is, however, sufficiently 
accurate for practical purposes, furnishes the correct answer 
to the following : — 

Lent £90 for 80 days, £30 for 92 days, £120 for 105 days. 
In what time will their sum produce the same interest ? 

Int. on £90 for 80 days = Int. on £1 for 7200 days. 
# 30 i^ 92 ir = if ff 2760 » 
-^ 120 irlOS iT = » f 12600 f 

Total interest . . . = » it 22660 if 

= Int. on £240 for 94 days. 

(2) £80 is payable io-day, £80 in 30 days, £90 in 40 
days, £50 in '60 days. Find the equated time. 

80 X = 

80 X 30 = 2400 

90 X 40 = 3600 

JO X 60 = 3000 

300 )9000(30 days. 

9UUU 



128 EQUATION OP PAYMENTS. 

Q5, Exercises like (1) may also be performed somewhat simi- 
larly, thus : — 

90 X = 
30 X 12 = 360 
120 X 25 = 3000 i,,y3. jy^^ 

240 )3360 (14 + 80 = 94 

3360 

Find the equated time approximately for paying the following 
sums due in the following number of days : — 

1. £40 in 64 days, £80 in 36 days. 

2. £30 in 58 days, £90 m 26 days. 

3. £19 in 12 days, £22 in 24 days, £31 in 36 days. 

4. £360 in 15 days, £140 in 20 days, £400 in 17 days. 

5. ^ of a debt in 6 mo., i\ in 7 mo., ^ in 8 mo., and the remain- 
der in 9 mo. 

6. I of a debt in 3 mo., f in 4 mo., and the remainder in 4} mo. 

7. £190 payable to-day, £220 in 12 days, £310 in 24 days. 

8. £95 payable 3 days ago, £110 in 9 days, £155 in 21 days. 

9. I of a debt payable to-day, { in 48 days, and the remainder 
in 64 days. 

Find the date on which the sum of the following debts can be 
adequately paid : — 

10. £115 due on Mar. 2 ; £300 on Mar. 20; £600 on Mar. 21 ; 
£500 on Mar. 29. 

11. £30 due on Apr. 1 ; £50 on Apr. 16 ; £30 on Apr. 26; £25 
on May 1 ; and £15 on May 21. 

12. £64 due on Apr. 1 ; £60 on Apr. 13 ; £50 on Apr. 18 ; £30 
on Apr. 20 ; £28 on Apr. 24. 



66. STOCKS. 

Stock is the money or capital belonging to any company. 
Government Stocks consist of the various loans granted to gov- 
ernment which form the National Debt. The different kinds 
of government stock are designated according to the annual 
rates of interest they yield ; thus the Three per cents yield £3 
on every £100 of stock. The price of stock is estimated ^ 
£100 ; thus when the 3i ^ cents are at 95, the value of £100 
stock is £95 sterling. 

(1) Find the annual income derived from £450 of stock 
in the 3i per cents. 
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AA^ Stock. Income. . 

£100 : £450 : : £3i : a? = £14>rl2^6. 

1. Find the ammal royenue derived from £56525 stock in the 3 
per cents. 

2. Find the annual income obtained from £10,871 ^dO stock in 
the 3 per cents. 

(2) Find the value of £1350 in the 3 per cents @ 82. 

stock. Sterling. 

£100 : £1350 : : £82 : a? = £1107. 

A person on buying or selling stock per a stockbroker pays 
i °/o of brokerage on the amount of stock. 

(3) Find the buying price of £650 stock @ SOf. 

Stock. Sterling. 

£100 : £650 : : £(80| + J) : a; = £525/^13/^9. 

(4) Find the selling price of £825 stock @ 91i. 

stock. Sterling. 

£100 : £825 : : £(9H — i) : x = £750>o'15. 

3. Find the value of £800 stock ® 95}. 

4. Find the value of £450 stock @ 88. 

5. Find the buying price of £375 stock in the 3 per cents @ 70§, 
allowing brokerage @ i 7e. 

6. What was paid for £650 stock in the 3} per cents @ 91|, al- 
lowing brokerage @ } 7o? 

7. Find the selling price of £330 stock in the 3 per cents @ 87}, 
paying brokerage @ } "U, 

8. How much was obtained for £570 stock in the 3} per cents 
@ 94g, allowing brokerage @ } 7e? 

(5) Find the quantity of stock @ 92 equivalent to £828. 

sterling. Stock. 

£92 : £828 : : £100 : x = £900. 

(6) How much stock may be bought for £361 @ 90}? 

sterling. Stock. 

^(90} + }) : £361 : : £100 : x = £400. 

(7) How much stock of the 3 per cents @ 93| has realized 
£1235/^17 ? 

sterling. Stock. 

£(93i — }) : £1235^17 : : £100 : x = £1320. 
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6G« ^- ^^^^ ^^® quantity of stock @ 81 1 worth £655. 

10. Find the quantity of stock @ 83} worth £502 "10. 

11. How much stock @ 93| may be bought for £750, allowing 
brokerage @ i %? 

12. How much stock @ 81 ^ may be bought for £434, allowing 
brokerage @ | 7o? 

13. Find the quantity of stock @ 96| which will realize £576, 
allowing brokerage @ i 7o? 

14. Find the quantity of stock @ 92^ which will realize £739, 
allowing brokerage ® ^ 7o. 

(8) Find the rate of interest obtained from capital invested 
in the 3 per cents @ 92|. 

£92f : £100 : : £3 : a; = m} 7o. 

15. Find the rate of interest obtained when the 3^ per cents are 
@954' 

16. What rate of interest is obtained when the 3| per cents are 
@97i? 

(9) How do the 3 J per cents stand when they yield 47©? 

£4 : £3i : : £100 : x = £81J. 

17. How do the 3 per cents stand when they yield 4 "U ? 

18. How do the 3 4 per cents stand when they yield 3^ 7o? 

(10) Find the annual income derived from a capital of 
£617^10 invested in the 3 per cents @ 95. 

£95 : £617^10 : : £3 : a = £19-'10. 

19. What income is derived from a capital of £611»5 invested 
in the 3^ per cents @ 81 ^ ? 

20. Find the income derived from £808 invested in the 3^ i>er 
cents @ 82. 

(11) What sum must be invested in the 3i per cents @ 
85 to produce £24^10 of annual income ? 

£3J : £24J : : £85 : a? = £595. 

21. What sum must be invested in the 3| per cents @ 84| to 
produce an income of £50 ? 

22. How much must be invested in the 3^ per cents @ 92^ to 
produce an income of £504 ? 

23. A legacy of £2000, reduced by a duty of 3 */•, has been 
invested in the 3^ per cents @ 97|. Find the amount of the an* 
nually derived income. 

24. Bought £300 stock @ 90^, and sold it @ 95i ; what was 
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QQ^gained, allowing | 7» for brokerage on both the buying and the 
selling price? 

25. When the 3 per cents are @ 89, at what rate must the 3^ 
per cents stand to produce the same rate of interest ? 

26. Find the difference in the rate of interest between the 3 per 
cents @ 90 and the 3^ per cents @ 98. 

27. A person buys £800 stock @ 91, and sells out @ 93|. What 
does he gain, allowing ^ 7o for brokerage on the buying and the 
selling price ? 

28. Invested £1380 in stock @ 91 1, and sold out @ 90|. How 
much was lost, reckoning the usual brokerage on the buying and 
the selling price ? 



67. PEOFIT AND LOSS. 

In Profit and Loss we consider the difference between the 
Buying and the Selling prices of commodities. 

The Buying Price or Prime Cost (p. c.) is the sum at which 
goods are bought ; the Selling Price (s. P.) is that at which 
they are sold. 

The difference between the buying and selling prices is 
termed Gain or Loss, according as the Selling Price is greater 
or less than the Prime Cost. 

(1) How much is gained by selling 234 yards of cloth 
@ 6/5i, bought @ 4/3i ^ yd. ? 

6 ^ 5i S. P. ^ yd. 234 yd. @ 2/2 

4//3i P. C. ^'^ >/ = £25-5'7 Total Gain. 

2>!'2 G. ^ ^ 

(2) How much is lost by selling 12 cwt. 3 qr. 16 lb. 
sugar @ 4|d. ^ lb., bought @ £2v/4//4 ^ cwt. ? 

4jd. ^ lb.=£2-/2 S.P. ^ cwt. 12 cwt. 3 qr. 16 lb. @ 2/4 
2'!'4^P.C. ^ ff ^ cwt. = £U10ffl 

"~2^ Loss // // Total Loss. 

1. What is gained by selling 367 yards of cloth @ 7/9, bought @ 
6/5 ^yard? 

2. How much is gained by selling 3 cwt. 1 qr. of cheese @ 6id. 
Y lb., bought at the rate of £2w6"8 f cwt. ? 

3. How much is gained ^ cwt. by selling sugar @ 5^d. y lb,, 
bought @ £2w4'^4 y cwt. ? 
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07* ^* ^^'^ ^^® ^B ^^ 3^ V' 0^ wheat, bought @ 65/6 V ^i^m and 

sold @ 7/11^ V bushel. 

5. What is gained by selling 10 dozen of pears at two for IJd., 
bought at the rate of 5 a-penny ? 

6. What did a puUisher gam by buying the remainder of an 
edition consisting of 420 copies for £57»10<'6, and selling 300 copies 
® 3/6, and the remaining number (g) 3/ ? 

7. Bought 3 cwt. 1 qr. 9 lb. of soap @ £2»IU^ f^ cwt, and sold 
it @ 6d. V lb., but found that the soap had inlaked 27 lb. What 
was gained or lost by the transaction? 

8. Bought 2 cwt. 27 lb. sugar @ 58/4 f cwt., and sold 1 <{wt. 
3 qr. @7^d,^ lb., but by a fall of the market was obliged to sell 
the remainder @ 5d. y lb. What was gained or lost by the trans- 
action? 

(3) Find the selling price of 14 cwt. 3 qr. 21 lb. of cofifee 
bought @ £6>rl0^8 ^ cwt., and sola with a profit of 
5d.^lb 

£6-»'10^8 P. C. V cwt. 14 cwt. 3 qr. 21 lb. @ £S* 
6d.Vlb.=2^_6^ Qt. M if 17ir4 q?' cwt. = £132*' 

8>«'17>5'4 S. P. ^ ^ 8^11 Total S. P. 

(4) What must a com merchant pay for 500 stones of 
hay, 60 as to sell it @ 8|d. with a gain of l^d. ^ stone? 

B^d. S. P. ^ stone. 500 stones @ 7d. 

IJd. a. ^ A' = £14/^11 ^ 8 Total P. C. 

7d. P. C. >^ » 

9. How must 288 yd. of cloth, bought @ 4/5^ f^ yd., be sold f 
yd. to gain 12 guineas by the transaction? 

10. How must 8 pieces of cloth, each 89 yd., bought for £73» 
8'/6, be sold y yd., to gain £2'/4»6 fp* piece. 

1 1. Find the prime cost of 6 chests of tea, each containing 2 qr. 
27 lb., sold @ 4/8 y lb. with a total gain of £15<'2'r6. 

12. At what rate f cwt. must a merchant purchase a lot of 
Cumberland hams, so as to retail them @ 9d. fp* lb. with a gain of 
l^d-vlb.? 

13. What was paid for 4 cwt. 8 qr. 16 lb. of Cheshire cheese, 
sold at 6}d. f lb. with a gain of 4/8 y cwt. ? 

14. At what rate must soap be retailed c^ lb. so as to gain IJd. 
V lb. on 8 cwt. 2 qr. 14 lb., purchased in all for £8»9"2 ? 

15. What is the prime cost ^ cwt. of 6 cwt. 3 qr. 17 lb. of coffee, 
sold @ 1/8 ^ lb. with a total gam of £12»li'6t ? 

16. How much does a retailer receive for 3 cwt. 2 qr. of raisins, 
bought at 42/ ^ cwt., and sold with a profit of 2|d. ^ lb. ? 
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67. (5) Find the gain 7o by selling Dntch bntter @ lOjd. 
^ lb., bought at the rate of 84/ ^ cwt. 

lOid. S. P. ^ lb. 
84/ ^ cwt. = 9d. P. C.// >r 

l^^d. Gain. 

9d. : Ijd. : : 100 : aj = 16} 7o. 

(6) Find the loss 7o by selling 50 copies of a work @ 7/6, 
80 copies @ 4/, and the remainder of the edition for £12, 
the cost of publication being £72/!' 10. 

50 copies @ 7/6 = £18>/15 

80 ^s' @4/ = 16 

Remainder = 12 £72//10 : £25>/15 : : 100: 

S. P £46/^15 « = 3544 Loss 7o. 

P. C 72//10 

Loss .... £25^^15 

17. What was gained 7o by purchasing goods for £16"12«6, and 
Belling them for dei7''10"li? 

18. Find the gain % by selling bntter @ 7 Jd. ^ lb., bought @ 
£2'/6'-8 ^ cwt. 

19. Bought 2 cwt. 1 qr. 7 lb. soap for £4"17i'l}, and sold it @ 
5Jd. ^ lb. What was gained 7o ? 

20. What was lost 7o on tea, bought @ 2/7 ^ lb., duty 2/1 y lb., 
and sold @ 4/4 ^ lb. ? 

21. Bought 37 yd. of cloth @ 13/6 v yd., sold 34} yd. ® 16/, 
and the remnant @ 2/6 below prime cost. What was gained 7o ? 

22. Bought 3 cwt. 3 qr. of coffee for £2 3 '4 2'/ 6, but on account 
of damage was obliged to sell one-half @ 1/1 fp* lb., and the other 
half @ 1/ V lb. What was lost 7o ? 

23. How much does a photographer gain 7p by buying frames 
@ 29/6 y doz., and selling them @ 4/6 each ? 

24. Bought a sloop for £180, paid £40 for new mast and anchor, 
sold her for £275. What was gained 7,, allowing J 7, on the sell- 
ing price for commission agency ? 

25. Bought 26 cwt. 2 qr. 14 lb. of cheese @ 52/ y cwt. ; sold 20 
cwt. wholesale @ £3^10 ^ cwt., and retailed the remainder @ 9d. 
r lb. What was gained 7o ? 

26. A picture-seller who paid £250 for engraving a picture, sold 
12 India proofs @ 3 guineas each, and 240 prints @ £1'^ 11^/6 each. 
What was gained 7e by the transaction ? 

(7) At what rate must cheese, bought @ 50/ ^ cwt., be 
sold ^ lb. so as to gain 12 7o ? 
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67. 100 : 112 : : 60/ : a; = 56/ S. P. IP* cwt. 

= 6d. S. P. ^ lb. 

(8) Find the buying price of cloth, sold @ 9/6 ^ yd. with 
a loss of 24 7o ? 

100 
24 

76 : 100 : : 9/6 : a? = 12/6 P. C. ^ yd. 

27. At what rate most starch bought @ 42/ ^ cwt. be sold ^ 
lb. so as to gain 33^ "/o? 

28. Find the prime cost of coffee ^ cwt. sold @ 1/10 y lb. with 
a profit of 10 */». 

29. What was the prime cost of goods sold for £26«'5 with a loss 
of 12 J 7.? 

30. Bought 7 cwt. 3 qr. Jaya rice for £4wl0"5. How must it 
be sold ^ lb. to gain 20 "/•? 

31. Find the prime cost of a work of 10 yoIs, sold @ 10/6 ^ toI. 
with a profit of 168 ''•• 

32. A contractor gains 16} */• by performing a piece of work for 
£233»19»5. What is his outlay for workmanship and materials? 

33. A paper merchant bought 100 reams of foolscap, and sold 50 
reams @ £l'/5, with a gain of 11^ ''U; 25 reams (g) £1"8 ; and the 
remainder, being damaged, @ 17/8. Find the total prime cost, and 
the gain or loss */». 

34. Find the weekly outlay of the proprietor of an omnibus who 
receives on an average £3 '^ 15^3 every lawful day, and thus clears 
76 7«. 

35. At what price must cloth bought @ 5/6 y yd. be rated so as 
to allow 4 •/« discount for ready money and gain 9j\ *lo by the 
money received ? 

36. Suppose a bootmaker pays on an average 6/4 for the leather 
and furnishings of a pair of boots, and 6/4 for the workmanship ; 
what must he charge his customer so as to allow him a discount of 
5 '/o, and gain 50 '/o by the money received? 

(9) Sold ffoods for £225^10 with a gain of 12f %- What 
would nave been gained or lost \ by selling them for 
£187/^10? 

100 
£225/rl0 : £187>^10 : : 112J : x = _93} 

6i Loss %. 

(10) Sold a bale of leather for £14^^14, and gained 17f 7,. 
How should it have been sold to have gained 18 7o ^ 

117| : 118 : : £14rl4 : x r= £14^15 S. P. 
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Q7^ 37. A bookseller having bought two copies of the seventh edition 
of the Encyclopeedia Britannica at the same price, sold one @ £25 
with a profit of 9i'x */•• How much did he gain "U by selling the 
other @je27«10? 

38. A merchant of Lyons by selling silk @ 10 francs ^ metre 
gained 20 "/•. What did he lose % by selling silk of the same 
prime cost @ 8 francs ^ metre ? 

39. ixmt 36 */• by selling cloves @ 8d. q^ lb. What would have 
been gained or lost **/• by selling them @ 1^. ^ oz. ? 

40. Gained 13 'U by selling paper @ 9/5 y ream. What was lost 
**/o by selling paper of the same value @ 8/3 y ream ? 

41. Sold a bale of leather for £15, and lost 25 **/•. How should 
it have been sold to have gained 33 7o? 

42. Sold pencils at the rate of 3 for 2d., and gained 33} 7o* 
What would have been gained or lost ^/o by selling them @ 5Jd. 
^ doz. ? 

43. A bootmaker by selling boots @ 24/ ^ pair gains 50 7o- 
What must he have charged to have given a discount of 5 7oi and 
to have gained 784 7o? 

(11) Find the prime cost and selling price of goods sold 
with a gain of 32 7„ and of £16^17a'4 in all. 

32 : 100 : : £16/^17^4 : x = £62^U^^2 P. C. 

16^17>/4 Gain. 

£6d^lU6 S. P. 

44. Sold goods with a loss of 20 7o, and lost £57«6'/8 by the 
transaction. What was the prime cost ? 

45. Find the selling price of goods by which there was a loss of 
2 7o or of £54" 10 by the whole transaction. 

46. What does a draper receive for 39 yd. of cloth which he sells 
with a gain of 2/ ^ yd. and of 26§ 7o ? 

47. Sold cheese with a gain of 2 Jd. y lb. or of 62 J 7©. At what 
was it bought and sold ^ cwt. ? 

48. Sold 39 casks of cod-liver oil, each containing 52 J gallons, 
with a loss of 1§ 7o, and of £8"10'/7i on the transaction. What 
was the prime cost ^ gaUon ? 

49. Find the original outlay of a publisher who sold 2000 copies 
of a guide-book, with a gain of 6d. ^ copy and of 25 7o* 

60. Find the outlay of a publisher who sells 500 prints of an en- 
graving with a gain of 5/6 y print and of 35^f 7o* 

(12) How much sugar, bought @ £2A3»S ^ cwt. was sold 
@ 5d. ^ lb., with a total loss of £3-^18/^9 ? 
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©7. £2>rl3A'8 ^ cwt. = 5id. P. C. ^ lb. £8>rl8-'9 

6_d. S. P. ^ 78s . 

id. Loss. ^ 945a. 

3)3780 3780f. 

1260 lb. = 11 cwt. Iqr. 

(13) How many prints of an engraving most a picture- 
dealer sell @ xl^ll^6, so that he may gain 51<l % on 
an outlay of £250 ? 

100 : 151i : : £250 : x = £378 S. P. 

£UlUe £378 

31 s. 7660 B. 

63 sizd. )15120 sixd. (240 prints. 

51. Bought a cargo of oranges @ 12/6 ^ chest, and sold it with 
a gain of 30 7oi and of £18'/ 15 in all. How many chests were in 
the cargo? 

52. How many yd. of cloth bought @ 13/2} ^ yd. must a draper 
sell @ 16/6 to gain £3'/19»6? 

53. What quantity of butter bought @ £2«'13''8 y cwt. must be 
sold @ 7}d. ^ lb. to clear £4»18 ? 

54. Bought haddocks @ 3/4 ^ long hundred (120). How many 
must be sold at 7d. ^ dozen to gain 12/6 ? 

55. How much sugar bought @ 42Jf ^ cwt. must be sold @ 6d. 
^ lb. to gain £20 in all? 

56. Bought 10 cwt. of sugar @ 44/ ^ cwt., and sold it at 4)d. ^ 
lb. How much tea bought @ 3/1 y lb. must be sold @ 4/4 f lb. to 
coyer the loss on the sugar? 

57. Sold iron @ £5»6 y ton, with a profit of 6 7o) and of £21 <'10''6 
in all. What quantity was sold? 

58. A drysalter purchases goods @ 58/4 y cwt., and by retailing 
them gains £2"17"6i, being at the rate of 4 7o* What quantity 
was sold ? 

59. A grocer buys sugar @ 37/4 f cwt., and by selling it @ 62} 
7o profit gains £5»5''5. What quantity does he sell ? 

60. Bought a cargo of oranges @ 15/ ^ chest, and sold one-half 
of them @ 19/6 v chest, and the other with a loss of 10 ^U, but 
gained £27'/7«6 on the whole. How many chests were bought? 

(14) Bought goods for £53, and sold them for £75, with 
one year's credit. What was gained 7o ? 

Let us first find the Present Value of £75, reckoning the 
rate of interest here and in all the following examples at 
Five per cent. 
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67. £105 = Future Value of £100 in 1 yr. @ 5 7^. 

105 : 100 : : £75 : a; = £7H P. V. of S. P. 
The question is now reduced to the following : — BougM 
goods for £53, and sold ihem for £71^ 7o ; tchat was 
gamed **/« ? 

£53 : £71f : : 100 : a: = 134JH S. P. 
Gain 7o = 34}4|. 

These two statements may be united as follows : 
105 : 100) . . .^rt . ^ 
£53 : £75 f • • ^^ * ^ 

(15) How must cloth, bought @ 6/9 ^yd., with 3 months' 
credit, be sold so as to gain 5 7o, and allow 9 months* 
credit. 
F. V. of £100 @ 5 7o for 3 mo. and 9 mo. = £101 J and £103}. 
lOU : 103 J 1 8.CL B. d. 

100 : 105 J : : 6^9 : a? = lif^^ S. P. 

61. Bought goods for £59, and sold them for £89 with one year's 
credit ; what was gained 7o ? 

62. What was lost by selling 288 yards of doth for £182»8, 
bought 6 months ago @ 12/6 fp* yd. ? 

63. Bought goods for £70, and sold them for 70 guineas with 
twelve months' credit; what was gained or lost7o? 

64. How must goods be sold to gain 5 7oi and give 9 months' 
credit, bought the same day for £81 with 3 months' credit ? 

65. What is gained or lost 7o by selling goods @ £47 "13 "4 y 
cwt. bought 6 months ago @ 8f «^ lb. ? 

66. What is lost 7e by selling goods with 6 months' credit, bought 
6 months ago for the same money ? 



68. DISTRIBUTIVE PROPOSTION. 

In Distributive Proportion we divide or distrilmte a given 
number into parts which have a given ratio to each other. 
(I) Divide £376^5 of gain among three partners in an ad- 
venture whose risks are respectively £225, £150, and 
£250. 
£225 
150 
250 

625 : 225 



625 : 150 
625 : 250 



£376/75 : x = £135/^ 9 
376>»'5 : oj = 90>7 6 
376>^5 : X = 150>^10 

£376>^ 6 
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G8« '^^ ^^™ ^^ ^^^ ^^^ ^^ £625. As the whole risk ia to eac^ risk, 

fo ia the sum to be divided to the share of each. The snm is thus 
divided vaio parts proportional to 225, 150, and 250, which maj be 
• cancelled bj their common factor 25. 

The following method is often convenient : — 



225 
160 
250 



9 9 X SAb'^l = 135ir 9 

6 6 X 15*'l = 90/r 6 

10 10 X 15>rl = 150/rlO 

25)£376>r6(£15irl £376^ 

(2) A snm of £1000 was bequeathed to four relations, and 
by an inadvertency in the will, it was stated that they 
were to receive J, ^, J, and i of the sum respectively. 
How much should each receive according to the spirit 
of the will ? 

6 6 X £66/^13>/4 = £400 

4 4X 66>rl3^4= 266*13ir4 

3 3 X 66>rl3>r4 = 200 

2 2 X 66>^13//4 = 133>r 6>r8 



1 — e 
¥ — XT 

* = A 

i = A 

1 — a 
T — 15 



15)£1000(£66irl3-r4 £1000 



We divide £1000 in the mutual ratios of }, J, }, J. The snm of 
these fractions = ^| is ^eater than nnity. ^ is therefore 0110- 
fifteenth of the sum. Dividing £1000 by 15, we multiply by 6, 4, 
3, 2, successively to obtain the respective shares. 

1. Divide 84 into parts having the mutnal ratios of 2, 3, 7. 

2. Divide 1200 into parts having the mutual ratios of 11, 12, 
13, 14. 

3. Divide a line 4 feet long into parts having the ratios oi the 
first four odd numbers. 

4. Divide 100 into parts having the ratios of the cubes of the 
first three numbers. 

6. Divide 390 into parts having the ratios of J, J, J. 

6. Divide 1331 Into parts having the ratios of the reeiproads of 
the first three even numbers. 

7. Apportion a house tax of £6»18«'8 among 3 joint proprietors, 
who pay in the proportion of the annual values of their properties, 
which are £30, £40, and £60 respectively. 

8. A vessel is divided into 64 equal shares, of which A, B, G, D, 
have 6 shares each; E, 12; F, 16; G, 4; and H the remainder. 
Find their respective shares in sustaining a joint loss of £158»10<'1. 

9. Divide a profit of £689 among 3 partners, of whom the first 
owns y'3 of the joint stock and the second y^g. 

10. A, B, C, D, invest £450, £230, £190, and £110 respectively 
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QO^in a specnlatioii. Find iheir re^ectiye liabilities in a joint loss of 
£313<rl2. 

11. Three partners respectiyely claim |, ||, and /, of the gain 
of an adventore amounting to £1260. Give to each a proportionate 
share. 

12. Divide 5 guineas among George, James, and Henry, who 
respectiyelj claim |, 4, and |, so that thej may hare proportionate 
8luu«s. 

13. An analysis of the manure of dissolyed hones gires the 
following results for every 100 ports: — Water, 13*97; Organic 
Matter, 15*71 ; Bolahle Phosphates, 21*63 ; Insoluble Phosphates, 
11*43; Bulphate of Lime, 15*83; Sulphuric Acid, 15*63; Alkaline 
Salts, I'lO; Silica, &c, the remainder. Find the weight of each 
in a ton of dissolved bones. 

14. Oil of vitriol (HO, SO,) cont^ns by weight, 1 of Hydrogen, 
32 of Oxygen, and 32 of Sulphur. Find the weight of each in a 
gallon of oil (^vitriol which weighs 18^ lb. 

(3) D, E, and F, gain £564 : D's capital of £300 has been 
in trade for 6 months ; E*8, which is £400, for 3 mo. ; 
F*s, which is £500, for 2 mo. Find the share of each. 

D, £300X6=1800 9 9x£28>r4=£253>^16 

B, 400X3=12006 6x£28>r4= 169>^ 4 

F, 500X2 =1000|5 ^ 5x£28>r4= 141 

20)564_ £564 

£28>r4 

The use of £300 in trade for 6 mo. is equivalent to that of 6 times 
£300 for 1 mo. Similarly, £400 for 3 mo. is eqaivalent to 3 times 
£400 for 1 mo. ; and £500 for 2 mo. to 2 times £500 for 1 mo. 
Taking the time of 1 month alike for D, £, F, we see that the 
shares are proportional to 1800, 1200, and 1000. 

(4) A commences trade with £3000 : in 3 months B joins 
him with £4000 ; at the end of the next 2 months A 
takes out £1000 ; in 1 mo. after C joins them with £2000, 
and B adds £1500; in 2 mo. after C takes out £500: 
at the end of 12 months they divide £2760 of gain. 
What is the share of each ? 

A has £3000 in trade for 5 mo., and £2000 for 7 mo. 
B ^ £4000 ^ ^ 3 >/ and £5500 jt 6 ^ 
C ^ £2000 ff ^ 2 /y and £1500 ^ ^ if 

. ("£3000 X 6 = 15000\og^x^ 
^t 2000 X 7 = 14000 1 "^-^'"^ 



\ 6600 X 6 = 33000 



]-46,< 
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68. pj'£2000x2= 4000\.^^x^ 

^ t 1500 X 4 = 6000 p"»"W 

29 X £32>^17>«'li * =£ 952>/17>rlJ« 
45 X 32>rl7>^ll I = 1478>/11>^5J f 
10 X 32 /7l7>yli f = 328>/ll/r5;| 

84)£2760_ £2760// 0//0 

£32Arl7>^li^ 

15. In a copartnery, A's capital of £400 has continned for 9 mo. ; 
B's of £350 for 8 mo. ; Cs of £600 for 2 mo. Divide £570 of gain 
among them. 

16. Three cattle-dealers rent a field of 9 acres @ £5 ^ acre : A 
pnts in 6 cows for 2 months ; B, 9 cows for 1 mo. ; C, 12 cows for 
3 mo. How much does each pay ? 

17. At the end of 12 months, D, £, F, having a joint capital of 
£6000, find that they have lost £625. D's capital of £2500 has 
been in trade for 12 mo., E's of £1500 for 8 mo., and F's for 4 mo. 
What is the loss of each? 

18. A and B enter into partnership, the former with £1800, the 
latter with £900 : in 8 months B adds £300 to his capital. Divide 
a profit of £840 between them at the end of 12 months. 

19. A has £300 in trade for 7 months, when B joins him with 
£400. At the end of the next 3 months G joins them with £300. 
Divide £549 of gain among them after 18 months' trade. 

20. A, B, and G, enter into partnership on Jan. 1, 1856, with a 
capital of £1000 each. On April 30, B withdraws £400, and C 
makes up the sum. On Aug. 28, A withdraws £200, and G makes 
np the sum. On balancing their books for the year they find they 
have a gain of £365. What is the share of each ? 

21. Three graziers rent a field from May 11 to October 19, 1857, 
for £43. A agrees to pay £13 for grazing 12 oxen ; B, £18 for 18 
oxen ; and G the remainder for 20 oxen. To how many days is 
each grazier entitled ; and if the oxen go into the field in the order 
A, B, G, on what days do B's and Cs severally enter? 



The times are proportional to the sums paid for 1 ox. A 
pays £\\ ; B, £H ; C, £if for 1 ox. 

22. 3 men and 4 boys are loading carts with sand. A man 
takes 7 shovelfuls for a boy's 6, and 4 shovelfuls of a man's = 5 
of a boy's. Divide £3»7 proportionally among them. 
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69. ALLIGATION. 

Alligation treats of the prices and quantities of a compound 
and its ingredients. 

In AUigation Medial, the prices of the ingredients are given, 
and the price of the compound is obtained by finding the 
average price* 

(1) A merchant mixes 45 gallons of spirits @ 7/4, 20 @ 
616, 84 @ 6/8, and 21 gallons of water. What is the 
price of the compound ^ gal. ? 

45 @ 7/4 = 330s. 

20 .. 6/6 = 130 

84 .. 6/8 = 560 

_21 

170 ) 1020 ( 6/ ^ gal. 

The average is thus £ound by multiplying each price 
by the corresponding quantity, and findmg the sum of the 
products by the sum of the quantities. 

1. Find the average price of 4 gal. @ 5/, 5 @ 4/, 8 @ 2/6, and 7 

@3/. 

4^ We may thus often find the average price merely, without 
considering that the whole has been compounded. 

2. Find the average price of 100 lb. rice @ Id. v lb., 300 lb. @ 
2d., 400 @ lid., and 100 @ 4d. 

3. Find the price ^ gal. of a mixture of spirits of 50 gal. ® 4/6, 
40 @ 4/2, 45 @ 4/4. 

4. Find the average price of 23 qr. wheat @ 40/, 32 @ 48/, 12 
@ 69/, 24 @ 38/, and 17 @ 50/. 

5. On Feb. 6, 1856, the following quantities of wheat were sold at 
the six highest prices in the Edinburgh Grain Market : — 8 quarters @ 
96/; 4 @ 84/; 21 @ 78/; 13 @ 76/; 1 @ 76/; 2 @ 74/. Find the 
average price y qr. as deduced from these prices and quantities. 

In AUigation Alternate, we find the proportional quantities 
of ingredients of given prices which will produce a compound 
of a given price. 

(2) Mix spirits @ 8/3, 7/9, 616, and 8/4 ^ gal. so that the 
compound may be worth 8/ ^ gal. 
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I. 
d. gal. 

78— 3 X 78 = 234 

93 — 4 X 93 = 372 

99 18 X 99 = 1782 

100 3 X 100 — 300 


28 28) 2688 


d. 

78 n 

93-1 
99-1 

100 -1 


96 
II. 
gel. 

4 X 78 = 312 

3 X 93 = 279 

3 X 99 = 297 

18 X 100 = 1800 


28 28) 2688 




96 



We express the prices in the same name. 

To obtain a compound at 96d. we must mix two ingredients, of 
which the one is dearer and the other cheaper than the com- 
pound. 

We maj, as in Method I., connect 78d. with 99d», and 93d. 
with lOOd. 

The act of thus conne(^tng or binding the prices together is the 
reason why the rule is termed AUigaticm, 

If spirits worth 99d. ^ gul. are sold @ 96d. there will be a loss 
of 3d.f and if spirits worth 78d. are sold @ 96d. there will be again 
of 18d. Since 18 X 3d. = 3 X 18d., the loss on 18 gallons worth 
99d. will balance the gain on 3 gallons worth 78d. We therefore 
write the difiference between 96 and 78 or 18 opposite its cUtemcUe 
number 99 ; and the difference between 99 and 96 or 3 opposite its 
aUemctte number 78. We proceed similarly with 93d. and lOOd. 

In Method II. we may connect 99d. with 93d. and 78d. with 
lOOd. 

When the differences between the price of the compound and that 
of a dearer and of a cheaper ingredient connected together are equal, 
we may take any equal quantity of each of the latter ; thus, instead 
of 3, 3, 4, 18, we may take x, a;, 4, 18, where x may be any quantity. 

6. Find the proportional quantities of sugar @ 5d. and 8d. that 
must be sold to make the average price 7d. ^ lb. 

7. What proportional quantities of potatoes @ 2/, 8/, and 3/6 y 
bushel must be sold to make the average price 2/9 v bushel ? 

8. Mix tea @ 4/6, 4/2, 3/4, and 3/9 y lb., so that the compomid 
may be worth 3/1 1 f lb. 

9. What proportional quantities of wine @ 15/, 12/, 18/, 19/, and' 
21/ f gal. must be sold to make the average price 16/ y gaL ? 

(3) What quantities of tea @ 5/3, 4/5, and 2/9, must be 
mixed with 21 lb. @ 6/1, to make the whole worth 5/ 
irlb.? 
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I. 



60 



r33-, 

53 I 

63 

73 



II. 



1 



3 
13 

27 
7 



X 
X 
X 



3 = 
3 = 
3 = 



lb. 

9 
39 
81 
21 



@ 



33d. 
53d. 
63d. 
73d. 



60^ 



r33-i 
53 
63 
73 -J 



lb. 



]i 
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a I 
"SI 



= 9|?@ 



= 8 



1 
16S3 

21 



33d. 
53d. 
63d. 
73d. 



13 + 3=16X 
13 = 13 X 
27 = 27 X f i = 
27+7 = 34 

Having found the proportional quantities as formerly, we mnlti- 
ply them by the ratio of the given quantity to its corresponding 
proportional quantity. 

Similarly, wben the quantity of the compound is given, we mul- 
tiply the proportional quantities by the ratio of the given quantity 
to the sum ot the proportional quantities. 

10. How much wheat @ 42/ and 66/ must be sold with 13 qr. of 
wheat @ 60/ to make the average price 50/ ^ qr. ? 

11. How much sugar @ lOd. and lid. must be mixed with 9 lb. 
of 7d. sugar to make the whole worth 8jd. ? 

1 2. How many gallons of water must be mixed with 63 gallons 
of spirits @ 8/ so that the prime cost may be 7/ ^ gal. ? 

Cr We ciUigate 8/ with 0. Or we may solve this by proportion, 
8. 8. gal. gal. 
7 : 8 : : 63 : 72. .•. Number of gal. of water = 72 — 63. 

13. How many gallons of water must be mixed with 47^ gallons 
of spirits @ 6/3 to make the prime cost 5/ ^ gal. ? 

14. How many gallons of each kind of wine @ 15/3, 16/4, 17/2, 
and 18/1, must be sold to make the average price of 154 gallons 

17/ r gal.? 

16. The Specific Gravity of an alloy of gold and copper is 16*65, 
while that of gold is 19*2, and that of copper 9. Find the weight 
of gold and copper in 144 oz. of the alloy. 

16. A crown made of gold and silver weighs 150 oz. and displaces 
13*824 cub. in. of water. Had it been gold it would have displaced 
12 '96 cub. in. of water, and had it been silver it would have displaced 
23*04 cub. in. Find the weight of gold and silver in the crown. 

i0r This question is founded on the story of Archimedes and 
Hiero. Uiero had given a goldbmith a certain quantity of gold to 
make a crown. In course of time, the artificer presented a crown 
of the same weight as that of the quantity of gold ; but as Hiero 
suspected a fraud, he requested Archimedes to discover if any baser 
metal had been alloyed with the gold. Archimedes considered that 
if the crown contamed any metal lighter than gold, it would be 
larger than a pure gold crown of the same weight. Having oh- 
tained a mass of pure gold and of the other metal, each of the same 
weight B& the crown, he found the quantity of water which each of 
the three displaced, and from these data discovered the proportion 
of each metal in the crown. 
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70. BABTEB. 

In Babter, two parties mutually give goods of equal yalue in 
exchange. 

(1) Exchanged 164 lb. of tea @ 4/8 ^ lb. for coffee @ 
1/7 V lb. How many lb. of coffee were received? 

X lb. of coffee @ 1/7 = 164 lb. of tea @ 4/8. 
X = y^^^ = 483yV lb. 

(2) In return for 146 qr. wheat @ 70/ qp qr., an agent re- 
ceived Wilts cheese @ 88/ ^ cwt., and Dunlop cheese 
@ 60/ P^ cwt., obtaining 6 cwt. of Wilts for every 5 of 
Dunlop. How many cwt. of each were received? 

6 X 88 = 628 
6X 60 = 300 

828s. = the price of 1 parcel of both kinds 
of cheese in the given proportional quantities. 

X parcels @ 828s. = 146 qr. @ 70/ = 10220s. 

« = ^^^ = ^«K^ = 12|W*- parcels. 
Each parcel contains 6 cwt. of Wilts and 5 cwt. of Dunlop. 

cwt. qr. lb. 

6 X 12iyt = 74A cwt. = 74>5'0// 6|J Wilts. 
6 X I25VT = 61iif cwt. = 61>/2>/24,VV I>unlop. 

Proof i 7^A cwt. @ 88/ = 6617 A8. 
•^ 1 6I43* cwt. @ 60/ =3702f |s. 

10220s. 

1. How many yd. of doth @ 2/3 are worth 64 lb. of tea @ 4^ ? 

2. What is the price y yd. of cloth, of which 200 yd. are worth 
2 cwt. 2 qr. 26 lb. @ 93/4 y cwt. ? 

3. How many gallons of brandy (g) 24/6 fp* gal. are worth 36 doz. 
loaves of refined sugar, each 16 lb. @ 70/ ^ cwt. ? 

4. Exchange a tierce of sugar weighing 8 cwt. 3 qr. 14 lb. for 
31 cwt. qr. 7 lb. lice @ 18/ f cwt. Find the price of the sugar 

rib. 

6. How many yd. of linen cambric @ 6/6 must be. given in ex- 
change for 16 dozen pairs of boots @ 18/ y pair, and 13 dozen pairs 
<^ shoes @ 8/ r pair? 
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7Q^ 6. A baker, who has run an account with a grocer for 12} lb. 
tea @ 4/2, 60 lb. sugar (g) 6id., Si lb. coffee @ 1/8, and 13 drums of 
sultana raisins, each 20 lb., (S) lid. f)* lb., has a contra-account of 
23 dozen loaves @ Tj^d. y loaf. How many loaves @ 8^ will 
settle the account ? 

7. A dairyman, who has supplied a baker with 90 pints of milk 
@ 2}d., 13} pints of cream @ lOd., and 80 lb. of butter @ lOd., 
agrees to take an equal number of loaves @ 7d. and 7}d. How 
many of each does he get? 

8. Exchanged 28 lb. of tea @ 4/2 for coffee, and got 5 lb. of 
coffee for 2 lb. of tea. How many lb. of coffee were got, and what 
was its price f lb. ? 

9. In return for 80 qr. barley @ 66/ V Vm I o^ t^® value was re- 
ceived in bone-dust @ £8"8 ^ ton, and ^e rest in money. How 
much money and how many tons of bone-dust were received ? 

10. In return for 165 cwt. flour @ 15/ y cwt., an agent received 
3 chests of tea, each 81 lb., @ 4/4 ^ lb., and 8 doz. loaves of re- 
fined sugar, each 19i lb. What was sugar ip* lb. ? 

11. In return for 14 cwt. 2 qr. 20 lb. Glo'ster cheese @ 77/ y cwt. ; 
beef @ 8d. f lb., and mutton @ 7d. y lb., were received in the 
ratio of 7 lb. of beef for every 3 lb. of mutton. How much of 
each was received? 

12. Exchanged 6 cwt. 2 qr. 3 lb. salmon @ 1/6 f lb., 20 tur- 
bots @ 4/2, 16 dozen haddocks @ 4/6 ^ doz., and 15 pints of 
shrimps @ 6d., for 2 cows @ £9»13 each, 160 lb. beef @ 7}d., 240 
lb. pork @ 5d., and 80 pairs of fowls @ 3/9 ^ pair. How many lb. 
of mutton @ 7d. must be given for the balance ? 



71. CHAIN EULE. 

(1) If 5 pheasants are worth 4 grouse ; 5 grouse, 8 par- 
tridges ; 2 partridges, 5 snipes ; how many snipes may 
be had for 10 pheasants? 

X snipes =10 pheasants 
5 pheasants = 4 grouse 
5 grouse = 8 partridges 
2 partridges ^ 5 snipes 

Having arranged the pairs of equal vatues or eqwUions, so 
that numbers of the same name are on different sides, we 
examine the equations as follows . — 
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tv*! Snipes. SnipM. 

• ipartridge =| , J f^ranU }= ^#^ 

8 partridges \_ 6_x8 nheasant — '^><»X4 

or5 grouse j 3 x pneasani —2x6x6 

Igronse = |$| 10 phe««mt8 = "-^1^^^ 

We see then that the number of snipes = 10 pheasants is 
obtained by dividing the product of the numbers on one side 
by the product of those on the other. 

No of snipes = ^^x1xV^> ^^^^ ^^ cancelling = 32. 

This method is known as the Chain Rule. Each equation 
is a link in the chain ; each link begins with the name with 
which the preceding link ended, and the chain is complete 
when the last ends with the name in the first link, whose 
number is wanted. 

(2) How many francs are = a lac of 100,000 rupees, each 
1/lOJ ; 25-22 francs being = £1. 

X francs = 100,000 rupees 
1 rupee = 89 f. 
960 f. = 25-22 francs 

X = ^^ = 233810A francs. 

1. 9 old ale gallons =: 11 old wine gallons of which 9 = 20 
Scotch pints, and 8 Scotch pints = 3 Imperial gallons. How many 
Imperial gallons = 54 ale gallons? 

2. How many Linlithgow barley firlots = 3 Winchester bushels 
of which 33 ^ 32 Imperial bushels or Linlithgow wheat firlots, 
and 16 Linlithgow wheat firlots =11 Linlithgow barley firlots? 

3. How many Scotch acres = 100 Irish acres, 121 Irish acres 
= 196 Imperial acres, and 126 Imperial acres = 100 Scotch acres? 

4. 8 Scotch miles = 9 Imperial miles; 14 Imperial miles = 11 
Irish miles. How many Irish miles := 112 Scotch miles? 

^r The mutual ratios in the preceding examples are conyenient 
approximatiana, 

.5. 2 quarts of plums are worth 3 of pears ; 6 of pears = 5 of 
apples ; 8 of apples cost 2/4. Find the price of 3 quarts of plums. 

6. In 1855, the mutual ratios of the weights of bales of cotton 
imported at Liverpool from the following places were as follow : — 
2 from Bombay = 3 from Egypt; 9 Brazil = 4 United States; 7 
Brazil = 5 Egypt ; 7 Calcutta = 5 Madras; 14 United States = 
15 Madras. How many from Calcutta were = 50 from Bombay? 
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yi, 7. By examining the average weight of the hales of cotton im- 
ported at Liverpool in 1843, the following were ohtained :— 65 from 
Egypt = 69 from W. Indies ; 35 from Alabama = 43 from the 
Upland U. States, from which 207 = 360 from Egypt; 91 from 
Alabama := 216 from Brazil, from which 27 = 13 from E. Indies. 
How many from W. Indies = 165 from E. Indies ? 

8. From the Imperial averages for the week ending 30th April 
1867, it appeared that the price of 39 quarters of barley = that of 
73 of oats ; 68 of barley = 73 of beans ; 27 of beans = 28 of pease ; 
39 of wheat = 58 of rye, of which 153 = 143 of pease. How 
many quarters of wheat = 638 of oats ? 

9. 4 talents were = 375 lb. avoir., and each talent contained 
3000 shekels. Find the weight of a shekel in oz. avoir. 

10. 273 quarters of wheat = 638 of oats, of which 73 = 39 of 
barley, sold @ 42p ^^ quarter. Find the price of 1 quarter of wheat. 

11. By a comparison of the apothecaries' grains of different 
countries, it was found that 17 Oerman = 20 British; 85 German 
= 86 Neapolitan ; 37 Spanish = 45 Austrian ; and 185 Spanish = 
172 Neapolitan. How many British = 90 Austrian? 

12. A mile =: 80 chains = 63360 inches; a chain = 100 links. 
How many inches are in a link ? 

13. 176 lb. troy = 144 lb. avoir., each 7000 grains, of which 
3608 = 1 Cologne mark. How many Cologne marks = 461 lb. troy? 

14. A metre = 39*37079 m. = ^q^]|^q^ of the earth's circum- 
ference. How many English miles are in the earth's circumference ? 

15. 4 nautical miles = a German mile ; the earth's circumfer- 
ence contains 5400 German miles = 40,000,000 metres. How 
nuiny feet are in a nautical mile ? 



7a. EXCHANGE. 

Exchange is the method of changing the money of one 
country into that of another. 

The Par of Exchange is the real comparative value of the 
money of two countries, estimated by the weight and fineness 
of the coins. 

The Course of Exchange is the comparative value of the 
money of two countries, which fluctuates according to the 
circmnstances of commerce. 

In Exchange, £1 is generally adopted as the unit of comparison. 
Thus, the par of exchangee with France is 25 francs 22} centimes 
^ £1. When £1 is the unit, the equivalent in foreign money varies 
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yfl^- in the course of exchange ; thus, £1 may be exchanged at one tube 
for 24 fr. 30 c, and at another for 25 fr. 50 c. When a foreign coin 
is taken as the unit, the eqaivalent in sterling varies in the course 
of exchange ; thus, while the par with Naples is 39fd. ^ dacat^ tha 
exchange may at one time be 38d., and at another 4Dd. ^^ dncat. 

CANADA.-r-Accounts are kept in £, s. D. Currency, of which 
£1, being taken as == 4 dollars of the Nominal value of 4/6 
each, is = 18/ sterling. Hence the nominal par is £100 cur- 
rency = £90 sterling. But as the real average value of the 
dollar is 412, £1 currency = 16/8 sterling, and the real par is 
£108 currency = £90 sterling. The Nominal JPcar is taken as 
the standard, and a Premtum is added to show the course of 
exchange. At a premium of 8 % £108 currency=3£90 sterlii^. 

West Indies. — The old currencies are now superseded by 
sterling. Of the foreign coins in circulation, the principal are 
the doUar = 4/2, and the doubloon = £3^4. 

(1) How much sterling is = £327 currency, at a pi^minm 
of9 7o? 

„^ ,. Bg the Chain StvU. 

£lor"f?97 . . lqo^« r.JSter. «=£327Curr. 
£109 . £327 . . £90 . » or| ^^ ^j^g _ ^^ ^^ 

a, = !»^ = £300 Ster. 

(2) How much currency is = £8460 sterling, at a premium 

X = ^*^^^^ = £10293 Curr. 

1. How much currency will an emigrant to Canada receive for 
£135'/7»6 sterling, at a prem. of 8} 7e? 

2. An emigrant on arriving at Toronto changes 6 crowns, 7 
hf.-crowns, 37 shillings, and 5 sixpences sterling, to currency, @ 
the rate of 15d. for 1/ sterling. How much currency does he 
receive? 

3. How much sterling is = £324»2»3 currency, remitted firom 
Montreal, at a premium of 8 7e ? 

4. An agent at Quebec wishes to remit to his employer in Lon- 
don £489''12"l}d. To how much sterling will this be equal at a 

premium of 8i7o? 

5. How many doUars @ 4/2, or how many doubloons @ £3'»4, 
must a Jamaica merchant receive from his correspondent at Cuba, 
who is due £320? 



f 
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^^* 6. An agent changos 3000 dollars to sterling @4p^ dollar, at 
Kingston, Jamaica, on embarking for Halifax, Noya Scotia, and on 
arriving changes the sterling to currency @ 8 7o premium. How 
much currency does he receive? 

United States. — ^Accounts are kept in dollars and cents. 
10 cenfe* = 1 dime ; 10 dimes= 1 dollar* (ft) ; 10 dollars = 1 
eagle. The par of exchange, deduced from the gold coins, is 
ftl s= 4/l|- nearly; from the silver coins, ftl = 4/2^ nearly. 
Li cufitom-house valuations, ftl ^ 4/2. The nominal par of 
exchange is ftl = 4/6; hence, ft40 = £9, or ftlOO = £22>^10. 
We take the nominal par as the standard, and add a premium 
to $100 ; thus, at a premium of 9} 7o, $109^ = £22>)'10. 

(3) How much sterling is in ftlll'55, at a premium of 9^ 7e? 

109125 : 111-55 : : £22>/10 : x = £23. 

(4) How many $ are in £2560, at a premium of 9 %7 

£ £ $ 

22^10 : 2560 : : 109 : » = $12401 -77}. 

7. How much sterling is in )(3390, remitted from New York, at 
a premium of 8 7o ? 

8. How much sterling is in (994*25, remitted from Philadelphia, 
at a premium of 9^ 7o? 

9. How many $ are received at Boston for £738, at a premium 

of9H7o? 

10. How many )( are in £7659, received at New Orleans, at a 

premium of 10 7p? 

The following ZUnstrative Frocesses may suffice for the rest 
of the Exercises : — 

(5) Change £999^12 to florins at Vienna, at the rate of 
10 florins 50 kreuzers q^ £1. 

fl. kr. ( fl. a?=£999-6 

£1: £999/^12 ::10//50:a?= 10829 fl. or-^ £1 =650kr. 

( kr. 60=1 fl. 

(6) A merchant remits 717 thalers 12 groschen from 
Berlin, at the rate of 6 thalers 24 grosche^ ^ £1. To 
how much sterling is this equivalent ? 

th.gr. th. gr. £ ( :€«— 717«lfli 

6/^24 : 717>»'12 ; : 1 : a=£105^10 or| th. 6-^£l 



* The names of the coins quoted in Exchanges are put in Itdlice, 
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72« (7) How many dollars may be had at Malaga for 
£809^15^10, at 4/2 ^ dollar ? 

4/2 : £809^15^10 : -Aix = 3887 or| d?50 =iS^' 

(8) What is the yalae in sterling of 733 oncie, remitted 
from Palermo, @ 10/5 ^ oncia? 
oncie. ( £ix = 733 one. 

1 : 733 : : 10/5 : : £38U15>^5 or ^ onc.l = 125 d. 

(d.240=l£ 

France ; Belgium. — ^Accounts are kept in francs and cen- 
times. 10 centimes = 1 decime ; 10 decimes ^ 1 franc r= 
9id. nearly. The par of exchange, deduced from the gold 
coins, is 25 fr. 22} c. ^ £1 ; and from the silver coins, 2d fr. 
57 c. V£l. 

11. How many francs are = £525»10''6, remitted to Marseilles, 
@ 25 fr. 22 c. ^ £1 ? 

12. How many francs must be remitted from Brussels to pay a 
bill of £987*'14"6, @ 25 fr. 10 c. ^ £1 ? 

13. How mnch sterling must be remitted to Paris to settle an 
account of 9900 francs, @ 24 fr. 75 c. y £1 ? 

14. How much sterling must be sent to Antwerp to be equivalent 
to 25663 fr. 75 c, @ 24 fr. 50 c. v £1 ? 

Holland. — 5 cents = 1 stiver ; 20 stivers or 100 cents = 
1 florin or guilder = 1/8. Par of exchange, 12 florins = £1. 

15. How many florins must be paid at Amsterdam in order to 
liquidate a debt of £1500»8 ; ezch. 12 fl. 6 c y £1 ? 

16. A merchant at Gouda consigns cheese to the amount of 
8993 florins to an agent in Scotland. How much sterling must 
the latter remit @ 11 fl. 50 c. y £1 ? 

Switzerland. — 10 rappen = 1 batz; 10 batzen = 1 franc 
= 1/2 nearly. The French coinage is also used. 

17. A London jeweller remits £701^12 »6 to a watchmaker in 
Geneva @ 25 fr. 30 c. y £1. How many francs does the latter 
receive? 

18. A merchant of Geneva, on coming to Berne, changes 518 
French to Swiss francs @ 148 French for 100 Swiss francs. How 
many Swiss francs does he receive ? 

Austria. — 4 pfennings =: 1 hreuaer; 20 kreuzers = 1 
zwanziger ; 3 zwanzigers or 60 kreuzers = 1 fl/orin = 2f>^ 
nearly. Par of exchange, 9 fl. 60 kr. = £1. 
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7J1« 19. How many florins will be received at Vienna for £786" 14«6, 
ezch. 10 fl. SOkr. ¥*£!? 

20. The sum of 19868 fl. is remitted from Augsburg in Bavaria, 
where the Austrian coinage is used. Find the value in sterling 
(g> 10 fl. 45 kr. ^ £1. 

Southern Germany. — i pfenning8=l hreuzer ; 60 kreuzers 
= 1 florin = 1/8 nearly. Par of exchange, 120i fl. = £10. 

21. How many florins will be received at Frankfort-on-the- 
Maine for £767, exch. 119}? 

22. An agent at Munich remitted 2241 florins. Find the value 
in sterling, exch. 124j^. 

Prussia; Hanover, &c.— 12 pfennings = 1 groschm; 30 

froschen = 1 tiialer = 2/10$ nearly. Par of exchange, 6 thai. 
7 gr. = £1. 

23. How many thalers may be had at Dantzic for £726"15'/6, 
exch. 6 th. 20 gr. ? 

24. How much sterling is = 36473 th. 20 gr. remitted from 
Hanover, exch. 6 th. 10 gr. ? 

Bremen. — 5 schwaren = 1 grote ; 72 grotes = 1 rixdollar 
= 3/3} nearly. Par of exchange, 609 r. d. = £100. 

25. How many r. d. may be had at Bremen for £575, exch. 608 ? 

26. How much sterling is = 1517 r. d. 36 gr. remitted from 
Oldenburg, where the Bremen coinage is used, exch. 607 ? 

Hamburg; Lubec. — 12 pfennings = 1 achilUng ; 16 schil- 
lings = 1 mark. Money is distinguished into Banco and 
Currency. Banco is used in Hamburg in exchanges in whole- 
sale transactions and in Bank business. Currency consists of 
coins in circulation ; the marks current of Hamburg and 
Lubec are, from the latter, termed marks Lub, The agio or 
diflerence between banco and currency varies from 20 to 25 7o. 
Par of exchange, 13 mk. 10} sch, banco = £1; 1 mark 
banco = 1/5} nearly ; 1 mark current ^ 1/2^ nearly. 

27. How many mk. banco are = £876»8, exch. 13 mk. 4 sch. ? 

28. How much sterling will be received in London for 27783 mk. 
banco, remitted through the Bank of Hamburg, exch. 13 mk. 
12} sch.? 

29. A merchant pays 6461 mk. curr. into the Bank of Hamburg. 
How much banco is entered on the books, agio being 24^ 7o? 
(124i mk. curr. = 100 mk. banco.) 

30. A wholesale merchant in Hamburg debits his agent at Lubec 
to the amount of 2400 mk. banco. To how many mk. Lub. is this 
equivalent, agio 21g **/e? 
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72« Denmark.--^16 tkSHingn =: 1 mark ; 6 marks =: 1 Rlgshank 
dollar = 2/2} nearly. Par of exchange, 9 R. d. 10 sk. = £1. 

Norway. — 24 skUHnga = 1 mark; 5 marks =: 1 species 
dollar = 4/5 nearly. Par of exchange, 4 sp. d. 53 sk. = £1. 

Sweden.— 48 skUlings = 1 rixdollar banco = 1/8 nearly. 
Exchanges are generally effected through Hamburg. 

31. How many Rigshank dollars are in £432, remitted to Copen- 
hagen; exch. 9 B. d.. 10 sk. y £1 ? 

32. How many species dollars are in £1050" 10, remitted to the 
Bank of Norway at Trondheim ; exch. 4 sp. doll. 53 sk. ^ £1J 

33. How much sterling is = 5300 species dollars, remitted 
through a branch of the Bank of Norway at Bergen; exch. 4 sp. 

doU. 50 sk. r £1 ? 

34. How much sterling is = 740 rixdollars banco, sent from 
Stockholm ; exch. 12 r. d. 16 sk. banco v £1 ? 

KussiA. — 100 ccpecs = 1 ruble = S/lJ. 

35. A British merchant sends £867»14''6 to an agent at St 
Petersburg; what does the latter receiye @ 3/1} v ruble? 

36. How much sterling must be remitted to Biga to discharge a 
biU of 1200 Bo 50 c. @ 3/1} ? 

Portugal. — 1000 reas = 1 milrea (♦) = 4/9} nearly. 

37. How much sterling is =: a oonto or 1000 9* remitted ficom 
Oporto @ 56d. f ;|>1 ? 

38. How many ;||^ are = £2270, sent to Lisbon @ 56Sd. v^ ^1 ? 

Spain. — 34 maravedis = 1 real yellon ; 20 reals yellon ss 
1 Jiard dollar = 4/2 nearly. 

Gibraltar. — 16 quartos = 1 real current; 12 reals current 
= 1 Juird dollar. 

39. A soldier on landing at Gibraltar changed 23 hf. sot. to 
dollars @ 50d. f dollar. How many did he receiye ? 

40. How much sterling must be remitted to Madrid to discharge 
an account of 1230 reals @ 50}d. ^ dollar? 

Austrian Italy. — 100 centesim z= 1 lira = 84d. nearly. 
Par of exchange, 29 1. 52 c. = £1 or 48f d. = 6 Austrian lire. 

Sardinia. — 100 centesim = 1 lira nuova = 9id. nearly 
= French franc. Par of exchange, 25 1. 22 c. = £1. 

Tuscany. — 100 centesimi = 1 lira = 7Jd. nearly. Par of 
exchange, 301. 68 c. = £1. 

41. How many Austrian lire are = £375''10, remitted to Milan; 
^xch. 29 1. 52 c. V £1 ? 




SXCHANOE. 153 

72« ^^' Howmany Aofltrian lire are ==£341 «'5, remitted to Yenice; 
exoh. 48|d. for 6 Austrian lire ? 

43. How much sterling is in 2300 lire nnoye, remitted ftom 
* Genoa ; exch. 25 1. 30 c. y £1 ? 

44. How much sterling is in 4590 Tuscan lire, remitted from 
Florence ; excb. 30 1. 60 c. y £1 ? 

Roman States. — 10 bajocchi = Ijpaolo / 10 paoli =: 1 acudo 
or crown ^ 4/2 nearly. Par of exchange, 48 paoli or pauls 

SS XI. 

45. On yisiting Rome, an Englishman changes £37'rl2''6. How 
many pauls does he receive at the rate of 47} pauls y £1 ? 

46. How much sterling is = 3697 scudi, 68 baj., remitted from 
Ancona, at the rate of 48 pauls fp* £1 ? 

Naples. — 100 grani = 1 duccU = 3/3J nearly. 
Sicily. — 600 grani = 1 onda = 10/3} nearly. 

47. A merchant in Naples receiyes a bill from London to the 
amount of £861. To how many ducats is this equal; exch. 41d. 
V ducat? 

46. How much sterling is = 846 oncie; exch. 123d. f oncia ? 

Turkey.— 40 para8=l piastre=2d. ; about 120 piast. = £1 . 
Egypt. — 40 paras =l,puM^c=2|d.; * 100 >»' =£1. 

49. A traveller pays an interpreter at Constantinople the sum 
of 500 piastres. What is the value in sterling at 1 2 piastres ^ £1 ? 

50. CSiange £125''l to piastres at Alexandria ^ 97^ piastres y £1. 

Greece. — 100 lepta = 1 drachma, = 8Sd. nearly. Far of 
exchange, 28 dr. 15 Ip. = £1. 

51. Find the difference in Sterling and in Greek money between 
£44»16 and 1317 dr. 42 Ip., exch. at par. 

East Indies. — 12 pice = 1 anna ; 16 annas = 1 ruvee = 
lAOi. 

52. A Calcutta merchant makes a payment of a lac or 100,000 
rupees. Find the amount in sterling @ l/lOi- 

53. Sent to Bombay goods worth £299«'16''3. To how many 
rupees is this equivalent @ 1/1 OJ each? 

China. — 1000 le or cash =i 1 leang or iad^ reckoned by the 
East India Company @ 6/8. 720 taels ^ 1000 dollars of 
4/9 J nearly. 

54. How much sterling is = 5400 taels, paid at Canton, reck- 
oning them ® 6/6 each? 

56. A merohaat of Hongkong leUs goods to the amount of £846 
ft 13*4. How many taels does he receive @ 6/8 eaoh ? 
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72«^Ki)isBCT Exchanges between two countries are effected 
through the medium of another. It is seldom that the medium 
is effected through more than one intermediate place. 

(9) How much sterling must be paid in London to pay 
749 Rigsbank dollars in Copenhagen through the me- 
dium of Hamburg; exch. 13 mk. 6 sch. banco =£1; 
200 R. d. = 300 mk. banco. 

£ a? = 749 R. d. 

R. d. 200 = 300 mk. b. 

mk. b. 1 = 16 sch. 

sch. 214 = £1 

-. 749 X 800 X 16 n^r^M 

214 X 200 

56. How many francs = £250, sent to Paris through Hamburg ; 
exch. 13 mk. 14 sch. banco = £1 ; 185 fr. = 100 mk. ? 

57. Find the number of mk. curr. = £180, remitted through 
Hamburg ; exch. 13 mk. 12 sch. banco = £1 ; agio 20 ^/o. 

58. How much sterling must be remitted to Berne through Paris 
to be equivalent to 6325 Swiss francs ; exch. 25 fir. 30 c ^ £1 ; 
and 148 French = 100 Swiss francs? 

59. How much sterling is = 60,180 paras; exch. between Con- 
stantinople and Vienna, 210 paras = 1 florin ; between Vienna and 
London, 9 fl. 50 kr. = £1? 

60. How much sterling is = 530 th. 7} gr. ; exchange between 
Berlin and Paris, 3 fr. 60 c. y 1 th. ; between Paris and London, 

25fr. 20c.r£l? 



73. INVOLUTION. 

Involution is the continued multiplication of a number by 
itself. 

The continued product thus obtained is termed a Power of 
the given number ; and the number of times the number is 
used as a factor denotes the Index of the power. Thus 
2X2X2X2X2X2 = 64 = «as<A power of 2 = 2«. 

(1) Find the seventh power of 27. 

27 X 27 X 27 X 27 X 27 X 27 X 27 = 10,460,353,203 

Instead of multiplying bjrthe number successively, we may 
use those powers of which the sum of the indices is equal 
to the index of the required power ; thus, 
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27X27X27 = . . . . 19,683 =27» 

19683 X 19683 = 387,420,489 = 27»X27» = 27* 
387420489X27 = 10,460,353,203 = 27«X27 =27' 

Find the following powers : — 



1. 17» 

2. 32 » 

3. 36« 



4. 98 » 
6. 99 » 
6. 101 • 



7. 
8. 
9. 



11' 
15* 
14* 



10. 13»o 

11. 309* 

12. 1002 ♦ 



(2) Find the sixth power of ^j. 

3« = 729 (A)« = 

11« = 1771561 



7«9 

TTTTTFT- 



13. 
14. 






15. 
16. 






17. 
18. 



(*)• 



19. 
20. 






(3) Find the 5th power of 1-025 true to 6 decimal places 
(see § 39.) 

1-025 X1025 = 1-050625 
1-050625x1-025 = 1-076891 
1-076891 X 1-050625 = 1-131408 



21. 1-04* to 4 pi. 

22. 105» .. 6 .. 

23. 1-03' .. 4 .. 



24. 1-025* to 6 pi. 

25. 1-045' .. 7 .. 

26. l-035»o.. 7 .. 



27. 2-625» to 6 pi. 

28. 3-165« .. 4 .. 

29. 9-999* .. 4 .. 



SO. Find the area of a floor IQf ft. square.* 
31. Find the cubic content of a die whose side is {| inch. 
82. How many sq. ft. are contained in the arourOf 50 Greek ft. 
(each 1*01146 ft.) square? 

33. How many sq. yd. are in the are, 10 metres (each 39*37079 
in.) square? 

34. Find how many cub. ft. are in the silre or etilne metre. 

35. How many flagstones 14 in. square will be required to floor 
a kitchen 21 ft. square ? 

36. Find how many cubes ^^ inch in the side can be cut out 
of 7 cub. ft. 74 cub. in., allowing 3 cub. in. for waste. 

Circles are proportioncil to ike squabes of their diameters. 

37. How many times is a circle 27 ft. in diameter as large as 
another 15 in. in diameter? 

38. The paying of a circular floor 25-6 ft. in diameter cost £9^ 
13 "4 ; what cost the paving of a similar floor 38*4 ft in diameter ? 

* When we say a surface is 19| ft. square, we mean it contains 19} 
X 19i sgware ft. A surface 10 ft. square is 10 times as large as a sur- 
IflMse containing 10 square ft. 
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73* Spheres are proportioned to the cubes ofihdr diameters. 

89. The weight of a metallic ball } inch in diameter is '398 oz. 
Find the weight of another of the same metal } inch in diameter. 

40. A ball 2 inch in diameter displaces *128 oz. of water; how 
many oz. will another 2i in. in diameter displace ? 

41. How many times is the Earth, whose mean diameter is 7912 
miles, as large as the Moon, whose diameter is 2140 miles ? 

A hody^ in faHling^ traverser 16'1 ft, during the first second, 
4 X I6'lft. in two seconds J and so on^ the spaces traversed being 
proporiionai to the squasbs of the times. 

42. Through what space will a body fall in 2} seconds? 

43. To what height must an aeronaut ascend so that a hall let 
fall from his balloon may reach the ground in the quarter oi a 
minute? 

I. The square of the sum of two numbers 9+7 

18 = <Ae sum of &eir squares increased by 9")-7 

tujice their product* .9« -i_9X7 

Thus, (9 + 7)« = 9*+2X^X7+7« 9X7 +7« 

or 16» =81 + 126 + 49 = 266. 9«+2(9X7)+7* 

Similarly, (40 + 3)« = 40« +2 X40 X 3 +3» 
or 43« = 1600 + 240 + 9 = 1840. 

II. The square of the difference of two 9 — 1 
numhers is ^ the sum of their squares dimin- 9 — 7 
ished by twice their product.* gt 9^7 

Thus, (9— 7)2=9«— 2X9X7 + 7* —9X7 +7« 

or 2« = 81 — 126+49 = 4. 9t_2(9x7)+7» 

Kmilarly, (60—4)2 = 60« — 2 X 60 X 4 + 4« 
or 46« =2500—400 + 16 = 2116. 

III. The product of the sum and tTie differ^ 9 + 7 
ence of two numbers is =^ the difference of 9 — 7 
tlieir squares.* 9* _|_9 \/ 7 

Thus, (9 + 7) X (9 — 7) = 9«— 7« — 9X7— 7« 
or 16X2 = 81 — 49 = 32. gi ZZfT 

Similarly, (60 + 7) X (60 — 7) = 60» — 7 » 
or 67 X 43 = 2600 — 49 = 2461. 

* These propositions are more conyeniently remembered Mi their 
algebraic form. 

I. (a + 6)« = a» + 2a6+6« 

II. (a— 5)« = a« — 2a6 + &* 
III. (a + 6)(a — 5) = a« — 6t 
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By III. (77 + 3] 
Hence 



ii 



or 



From III., we obtam a convenient method for obtaining the 
square ojf a number mentaUy,* 

J)X(77 — 3) = 77«— a« 

[77 + 3) X (77--3) + 3« = 77» 
80 X 74 + 3« = 77» 

Find the difference between the given number and a num- 
ber near it ending in 0. Take a third number, so that the dif- 
ference between it and the given number may be =: the 
former difference. The square of the given number is = the 
product of the other two numbers increased by the square of 
the common difference. 

Thus, 93« = 90 X 96 + 9 = 8649. 

From I., we obtain a method applicable when the number to be 
squared ends in 5 or ^. 

By I. 75» = 70« +2X70X5 + 6* 
= 70X70 + 10 X70+6« 
== 80X70 + 25 

When the last figure is 6, the square may be found by multi- 
plying the number of tens by the ne:xt greater number, and 
then affixing 25. Similarly, (9i)« = 9 X 10 + J = 9(^. 

Square the following numbers mentally: — 

19| 
22^ 

m 

26^ 



EVOLUTION. 

Evolution is tliat process by which we find a number which 
when multiplied a certain number of times by itself, repro- 
duces a given number. The number found is termed a root 
of the given number. 

SQUARE ROOT. 

^4,^ ^he Square Root of a number, when multiplied by itself, 
reproduces the original number ; thus, 3 is the square root of 

9, 3 =x V9*= 9*» 8 x= ^U = 64*. 

Take any number, as 43, we know that 43* as (40 + 3)* 
= 40« + 2 X 40 X 3 + 3«. 

* This is said to be the method employed h^ Margaret Cleland of 
Darvel, Ayrshire, who has acquired some celebrity for her arithmetical 
powers. 



1. 21 


5. 56 


9. 72 


13. 85 


17. 195 


21. 


2. 61 


6. 89 


10. 97 


14. 75 


18. 895 


22. 


3. 33 


7. 74 


11. 82 


15. 35 


19. 395 


23. 


4. 47 


8. 68 


12. 64 


16. 65 


20. 495 


24. 
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40«4.2x40x3+3«(4(H-3 
40* 



2x40x34-3» 
2X40x3+3« 



Sroducing the number 
etermine the method 2x40-4-3 
of finding the Square 
Root. 

Subtracting 40«, we leave 2 X 40 X 3+3«. Further to 
obtain the quotient 3, the divisor must be 2 X 40 -|- 3. 

No number containing 1 figure can have more than 2 fig- 
ures in its square. No number containing 2 figures can have 
more than 4 figures in its square. Since 1 place in a number 
corresponds to a period of 2 places in its square, before ex- 
tracting the square root, toe point off tnjperiode of two placeSf 
commencing at units' place, 

(1) Fmd V1849. 

The greatest squiEire root in 18 is 4. Sub- 4 )18,49(43 
tracting 4*, we have 2, which with the next 16 

period annexed is 249. Doubling 4, we see g3 ~249 
that 8 in 24 is 3 times. Annexing 3 to 8, we 249 

subtract 3 X 83, and having no remainder, find 

43 = V1849. 

We have first subtracted 40* = 1600 ; we have then sub- 
tracted 2 X 40 X 3 -f 3* or (2 X 40 -j- 3) X 3 = 249, to 
make up 43*. 

(2) Find ^127449. 

The greatest sq. root in 12 is 3. Sub- 3 )12,74,49(357 
tracting 9, and annexing the next period, 9 

we have 374. Doubling 3, we see that 55 "374 
as we have a figure to annex to 6, the 325 

next figure in the quotient wiU be 5. ^q^ 1[949 
Subtracting 5 X 65, and taking down the ^o^q 

next period, we have 4949. Adding 5 

to the divisor, we obtain 70, the double of 35. The next fig- 
ure being 7, we subtract 7 X 707 or 4949 ; and thus find that 
357 = ^127449. 

We have first subtracted 300* or 90,000. Having then 
subtracted 2 X 300 X 50 + 50* or (2 X 300 -f 50) X 50, we 
have now subtracted in all (300 + 50)* or 350*. We then 
subtract 2 X 350 X 7-f 7* or (2 X 350 + 7) X 7, and thus 
complete the square of 357. 

In extracting the square root, no remainder can be greater 

than twice the root obtained. 

Thus, in finding the greatest square root in a number to be 6, it 
is evident the number is less than (8 -f 1)* or 8* + 2 X 8 + 1. 
When 8* is snhtracted, the remainder is therefore less than 2X8 
+ 1, or not greater than twice 8. 
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74. 


Find the square root of: 




1. 1024 

2. 4225 

3. 3136 

4. 137641 

5. 50625 

6. 401956 

7. 5499025 

8. 9897316 


9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


7366796 
27415696 
20820969 
14235529 
16232841 
70207641 
31843449 
79263409 


17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 


80568576 
62473216 
88887184 
22992025 
56987401 
58415449 
236144689 
998876025 


(3) PindVe 


72-35675 to 5 decimals. 




2 )6,72-35,67,5(25-92984 2 )6,72-35,67,5(26-92984 
4 4 

45 272 45 272 
225 225 


509 4735 
4581 




509 4735 
4581 




5182 15467 
10364 




5182 15467 
10364 




51849 5103 
4666 


50 
41 


5,1,8,4 5103 
4666 




518588 437 
414 


0900 
8704 


437 

415 




5185964 22 
20 


219600 
743856 


22 
21 

1 




1 


475744 




In extracting tl 
extract as many £ 


le square 
igures as 


root of a number, we 
the number next greatei 


need only 
: than half 



the number of the required figures. In the example before 
us, we require 5 decimals, and as there are 2 integral places 
in the root, there will thus be 7 figures in all. We need only 
extract 4 figures, and then finish as in Contracted Division 
(see § 40.) 

Let UB now examine the closeness of the approximation. In 
comparing the first part of the root which is extracted, with the 
second part which is required, we must attend to local vahie^ by 
adding as many ciphers to the former as will give it 7 figures, the 
reomred number in the root. 

When the square of the first is subtracted, the remainder is = 
twice the product of the first and second with the square of the 
second. We now mereljr divide this by twice the first, so that the 
quotient = the second with the square of the second divided by 
twice the first Now the second contains 3 places, hence its square 
contains no more than 6 places ; and as twice the first cannot con- 
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74t ^"^ ^^^ ^^^'^ ^* ^^ fiqnare of the lecoad, divided by twice the first, 
is a proper fraction, and hence less than 1, so that the quotient is a 
convenient approximation to the second part of the root.* 

(4) Find ^'009 to 6 places. (6) f^d Vtt to 5 places. 



9 ) •0090(-094868 
81 

184 900 
736 

1888 16400 
15104 

18,9,6 1296 
1138 

158 
152 

6 

(5) Find VA*A. 
^289= 17; V3136 



t\ = -63 

7 ) -63 (-79772 
49 

149 1463 
1341 

1587 12263 
11109 

15,9,4 1154 
1116 



32 
6 



= 56 



When the root cannot be expressed exactly, carry the 
decimal to 6 places. 



25. 15-7609 

26. -180625 

27. 2889-0625 

28. -001296 

29. 152-399025 

30. -00494209 

31. 7- 

32. 2200* 

33. -026 

34. -0729 



35. 11- 

36. 45- 

37. 16-675 

38. 28-75 

39. 43-384675 

40. 3-16227766 

41. 7-0030025 

42. -0000016 

43. -00784 

44. -000784 



45. -042849 

46. -081 

47. T% 

48. Hi 

il' ^'^ 

50. J 

51. i 

52. T,i^ofll4i 

53. Tfjof48f 

54. 2«of5i 

The side of a square is fouTul hy eadracting ike square root of 
its area, 

55. Find the side of a square whose area is 1000 sq. yd. 

* For conciseness, let a s= first part with eiphen having 2n or 2n 
4- 1 figures, h = second part with n — 1 orn figures respectively ; then 
the remainder = 2aft + &*, which divided by the divisor 2a = ^ + ^. 
Now 6* cannot contain more than 2 (n — 1) <« 2n fig. respectively ; and 
2a not fewer than 2n or 2n 4~ 1 respectively ; hence §;; is a proper fi»o- 
tion,&c (See Kelland's Algebnh p. 57.) 
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74« 56. Find tiie length of the side ofaaqnai^ field containing an acre. 

57. The area of Great Britain and Ireland is 122,091 square 
miles ; find the side of a square tract of land of equal extent. 

58. How many yd. are in the side of a square, equal in area to 
a rectangle 972 yd. long and 1296 ft. broad ? 

59. A rectangle is 240 yd. long and 450 ft broad; find the side 
of a square 10 times as large. 

60. Find the rade of a square ci equal extent to 3 fields re- 
spectiyely 15 ac 3 ro. 17 po. ; 11 ac 3 ro. 36 po. ; 5 ac. 1 ro. 36 po. 

Diameters of cirdes are proportional to the square roots of 
their areas. 

61. Find the diameter of a circle twice as large as another whose 
diameter is 120 ft 

62. Find the diameter of a circle f of the area of another ithose 

diameter is 30 ft. 

C 

In a right-angled triangle, the square of 
the hypotenvse is=zthe sum of the squares 
of the base and the perpendicular. 

Thus, AC* = AB* + BC« 

(Eudid I. 47). 

A. B 

When the hypotenuse is wanted, we square the base and the perpen- 
dicular, and extract the square root of their sum. When the betse or 
the perpendicular is wanted, we square the hypotenuse and the per- 
pendicular or the base, and extract the square root of their difference. 

63. Base = 39, Perpendicular = 52 ; find Hypotenuse. 

64. Base =: 180, Perpendicular =19; find Hypotenuse. 

65. Base = 35, Hypotenuse = 91 ; find Perpendicular. 

66. Base = 13, Hypotenuse = 85 ; find Perpendicular. 

67. Perpendicular = 18, Hypotenuse = 82 ; find Base. 

68. Perpendicular = 72, Hypotenuse = 75 ; find Base. 

To obtain integral numbers to represent the sides of a right- 
angled triangle, ^ike any odd number as the base or the peipendic- 
ukr ; firom its square, subtract 1, and divide by 2, for the per- 
pendicular or the base ; the latter number increased by 1 will be 

the hypotenuse. Thus, base = 7 ; perpendicuXar = — ^ — = 24 ; 

hypoienuse = 25. Any multiple of these numbers wUl also suffice.* 

* Let n = base or perpendicular ; * ~" - = perpendicular or base ; 
^^-y— = hypotenuse. (See Notes in Leslie's " Elements of Geometry " 
on Euclid I., 47.) 
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74a ^^' ^^^ ^^^ diagonal of a rectangolar field whose sides are 20 
yd. and 14 yd. 

70. Find the diagonal of a wall 28 ft. long and 15 ft. high. 

71. Two vessels saU from the same point, the one due north 51 
miles, the other due east 68 miles; how many miles are they 
distant fi'om each other? 

72. How many feet from the hase of a house must a ladder 27 
ft. long he placed to reach a window 21 ft. high ? 

73. Find the length of a cord stretching from the yane of a 
steeple 95 ft. high to a point 40 ft. from its hase. 

74. A cord 287 ft. long is stretched from the top of a column 63 
ft. high ; find the distance of its point of contact with the ground 
from the hase of the column. 

75. A room is 28 ft. long, 21 ft. hroad, and 12 ft. high; find the 
length of the diagonal of the floor or the roof, of the side walls, 
and of the end walls. 

76. In the same room, find the length of the diagonal from a 
comer of the roof to the opposite comer of the floor. 

@* The square of the diagonal of a room = the sum of the 
squares of the lenglh, the hreadth, and the height ; for the sum of 
the squares of the length and the hreadth = square of the diagonal 
of the floor, which increased hy the square of the height =: the 
square of the diagonal of the room. 

77. Find the diagonal of a hall, 50 ft. long, 30 ft. hroad, and 15 
ft. high. 

78. Find the hreadth of a street from a point in which a ladder 
50 ft. long reaches a window 40 ft. high on one side, and another 
48 ft. high on the other. 

When the same number occupies the 2d and 3d terms 
of a proportion, it is a Mean Proportional between the 
1st and 4th. Its square is therefore = the product of 
the extremes ; and the M, P. of two numbers is hence = 
the square root of their product ; thus, 24 is M. P. of 18 
and 32. 

79. Find m. p. of 16 and 49. 

80. Find m. p. of 84 and 140. 

81. Find h. p. of /^ and ,'^ of \^, 



The true weight of a body successively weighed in the scales 
of a Mse balance is the h. p. between the apparent weights.* 

* Let the lengths of the arms of the balance be a and h respectiyely, 
X the true weight, tn, n, the apparent weights. 

* ! ^ I J ^ ! ^1 .*. « : m : : n : a: and oj = ^nin 
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74a ^^* ^ ^^y successively weighed in the scales of a false balance 
appears to be 12} lb. and 12jt lb. respectiyely ; find its true weight. 

83. A body appears to weigh 5^^^ lb. in one scale and 5| lb. in 

the other scale of a false balance ; find its true weight. 

0" The times in which bodies fall are proportional to the sqnare 
roots of the spaces traversed. Since 16*1 n. is traversed during 
the^r«f second ; to find Ihe time, we divide the space by 16*1 and 
extract the sq. root. 

84. In what time will a stone fall to the bottom of a coal pit 
70 fathoms deep ? 

85. In what time would a body lall from the N. or the S. Pole 
to the centre of the earth, taking the Polar Badios as 20,853,810 ft. ? 



75. CUBE ROOT. 

When the Cube Root of a number is raised to the third 
power, the number itself is reproduced ; thus 8 = cube root of 
512 = 1/512; 8» = 512. 

Take any number, as 50«-l-2(50x9)+9« 
69, we know that 59* = 50 +9 

^^V'^^W^^^ 503+2(50^X9)+ (50X9«) 
J^a< ^^^'^J^o7s (50«X9)+2(50x9«)+93 

^^XTx6^xf+3^^ 503+3(50»X9)+3(50x9»)+93 
60x9«+93. 

In reproducing 69 or 60 + 9, let us determine the method 
of finding the Cube Root. 

)503+3x50«X9+3x50x9«+9»(50+9 
503 

3x60«+3X60x9+9« ) 3x60«x9+3x60x9«+93 

3x50«x9+3x50x9«+93 

Subtracting 60», we leave 3 X 60« X 9+3 X 60 X 9« +9®. 
Further, to obtain the quotient 9, the divisor must be 3x50« 
+3x60x9+9% or 300x6?+30x6x9+9». 

(1) Find ^205379. method i. 

A number of one figure has 205,379(59 

no more than three figures in 125 

its cube ; a number of two fig- 80379 

nres has no more than six, 300 X 6*=7500 

Since one place in a number 30x6X9=1360 

corresponds to a period of 9 a =81 

three places in its cube, before SQSl 80379 

extracting the cube root, we 

point off in periods of three places, commencing at units^ place. 
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79* "^^ ^eatest cube root in 205 is 5. Subtracting 5 *, we leaye 
80, which with the next period annexed is 80379. As we 
have to add other numbers to 300 X 5* = 7500, we may 
require to make repeated trials to obtain the second figure. 
7-f- " some number to be added" may go 9 times in 80. We 
then take 30x5x9 = 1350, and 9> = 81, and adding them to 
7500, subtract 9 X 8931. As there is no remainder, we find 
that 59 = ^205379. Having thus in the first part subtracted 
50", we have next subtracted as much more as makes up 59'. 

Wemay vary the/orm of working as in the following methods : — 

METHOD n. IfXTHOD in. 

205379(59 205379(59 

125 125 

300 X 5« =7500 80379 75 80379 

30X5=150 159 1431 

^ _9 8931 80379 
9X159=1431 

8931 80379 

In Method H., 9(30 X 5-f-9) =30.X 5 X 9+9». 

In Method III., we abridge the process, by omiUing the 
equivcdentSy and, instead of writing ciphers, we merely attend 
to the relative local value of the figures. 

Find the Cube Boot of the following numbers : — 



6. 103B23 
6. 474552 



1. 9261 I 3. 357911 

2. 29791 I 4. 148877 

(2) Find i^45499293. 

METHOD n. METHOD HI. ^ 

45,499,293(357 45,499,293(357 

27 27 

300 X 3« = 2700 18499 27 18499 

30X3 = 90 95 476") 

J ' 3175 y 15875 

5X95=^476 26 j ""2624293 

8175 15875 gg^g^ 

300X35«= 867600 2624293 1067 7399 
30X35=1050 §75859 2624293 
7 

7X105 7=7399 

374899 2624293 
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■TR^ In Method II., haying found the first two figures of the root as be- 
'fore, we take 300 X 35*, and finding the third figare to be 7, we make 
up the divisor as we did for the second figare. In Method III., having 
found the first figare 3, we write 3 X 3 or 9 in one colamn, and 3X9 
or 27 in anotiier. Fin^g the next figure to be 5, we armex 5 to 9, and 
bj putting 5 X 95 or 475 tux) places to the right of 27 obtain 3175. Bj 
subtracting 5 X 3175 fi'om 18499, we find the remainder 2624. We ob- 
tain 3 X 35«, bj adding 5* or 25 to 3175 and 475. We now triple the 
last figure of 95, and obtaining 15, write 5 and cany 1 to 9, and thus 
have 105 = 3 X 35. By atmexmg 7 to 105, we add 7 to 30 X 35. We 
now multiply 1057 by 7, and bj writing the product two places to the 
right of 3675, we add 7399 or 7(30 X 35 + 7) to 367500 or 300 X 35>. 

We now subtract 7 X 374899, and find 357 = V^L5499293. 



In the accompany- 2700 

ing process we show ( 475 

why 3 X 35« is ob- < 3175 

tained by adding 5' ( 25 

to 3175 and 475:— 3675 



3X30* 

3X30X5+5" 
3X30«+3X30X5+5« 

5> 
SX30«+6X30X5+3X5« 
3(30«+2X30X5+5»)=3X35«. 






7. 53157376 

8. 62099136 

9. 41421736 

10. 12812904 

11. 113379904 

12. 1458274104 



13. 184608795384 

14. 103690516392 

15. 102700479987 

16. 305501115375 

17. 597585982967 

18. 327510203957 



19. 670547876184 

20. 455289041557 

21. 1881365963626 

22. 160288833718161 

23. 184676889190123 

24. 497640375631125 



We may often shorten the operation by Contracted Division. 
(3) Find </ 12396-8834. 

METHOD m. 



63 



691 



6,9,3 





)12,396-8834 (23-14395 
8 


12 


"4396 


189) 




1389 > 


4167 


9) 


22'9883 


1587 




691] 


) 


159391 


H 159391 


ij 


► 70492 


160083 


64144 


277 


6348 


16036,0 


4820 


28 


1528 


16064 


1446 


2 


82 



16,0,6,6 
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75. W FindS/TUy. 

5/27 = 3 ^1331 = 11 



a7_ 
TTTTT 



25. 250-047 

26. 175-616 

27. 87528-384 

28. -000068921 

29. -000405224 



a 
TT 

30. -000970299 

31. 2126-781656 

32. 24212-815957 

33. -00027 

34. -00008 



(5) Find^}. 

4/a=y-875or = iV7 
= -95647— 



35. 
36. 
37. 
38. 
39. 



1 95 
16 

4 of 4 



of l-» 



TT 



,\ of A of 8^ 



The side of a cvhe is found by extracting ihe cube root of its 
content or volume. 

40. A cube contains 5832 cub. in. ; find the length of its side. 

41. The Imperial gallon contains 277-2738 cub. in; find the side 
of a cube containing a gallon. 

42. The litre, the French standard of capacity, contains 61-027 
cub. in. ; find the side of a cube containing a*'litre. 

Diameters of spheres are proportional to the cube roots of their 
contents. 

43. Find the diameter of a sphere nine times as large as another 
whose diameter is 150 ft. 

44. The Equatorial Diameter of the Earth is 7926 miles; find 
that of Venus, whose Tolume is *953 of that of the Earth. 

Kepl&r's Third Law: — the squabes of the times in which the 
planets revolve round the sun are proportional to the cubes of 
THEis MEAN DISTANCES /rom the sun. 

45. The periodic time of the Earth is 365-256 da., and of Venus 
224-701 da., if the Earth's distance = 1, find that of Venus. 

(365-256)' ; (224-701)* : : 1 : a?; dist. of Venus = V«. 

46. The periodic time of Jupiter is 4332-585 da., if the Earth's 
distance = 1, find that of Jupiter. 

1JQ HORNER^S METHOD. 

^ ^* William G. Homer's Method of Finding Roots is applicable 
to the solution of Any Root. 

(1) Find ^45499293. 



Haying found the greatest 
cube root in 45 to be 3, we 
write 3 in one column, 3' or 
9 in another, and subtract 3* 
or 27 firom 45. We return 
to the first column, and hy 
adding in 3 obtain 6. We 
now add 3 X 6 or 18 to 9 in 
the second column and obtain 
27. Again, we add 3 to 6 in 
the first column. 

Making allowance for what 



3 
3 

6 
3 

96 

_5 

100 
5 

1057 



9 
28 

27 

475 

8175 

500 

3675 
7399 

371899 



45,499,293(367 
27 

18499 
15875 

2624293 
2624293 



EVOLUTION. 



1C7 



76 



mRv bP carried we find that 27 when increased may go 6 times in 184. 
• KfiST^iimn, we place 5 one place to the right of 9 and ohtein 95. 

S^5 X 100 and obtain 3675. In the first column, we ;g«n »f^^" ^• 
F^dhig the next figure in the root to be 7 ^^,<^^^^^^T^^\^^^^^ 
first column. We place 7 X 1057 two places to the "^^* ^ t^j^/^'^^ve 
column, and obtainSig 374899, place 7 tim^ this sum m the th^d A\ e 
have thus found the Cube root of 45499293 to be 357. ^ m<:"Pj.« 
S^mVison, the figures in this process which »F« ^^^^^'L^^fo^^^^^^ 
in Methods II. and III. (see page 164), are pnnted m a bolder type. 

(2) Find 4^12. V . . 1 

Weplace 1, the integral partofthefourthrootom^ 

1« or 1 in the second; 1» or 1 "I t^« J*^^'^? T.} /^e ^^^2^ 
the fourth. In the first column, by adding in 1 to 1 ^^ ^^^^^^ ^^ ^ 
the second, by adding inl X2 we obtain 3; »^d m he third we^^d in 
1 X 3 and obtain 4. Eeturning to the first, we addUo2^d obtain 6^ 
and in the second 1 X 3 added to 3 produces 6. We again aaa in x lo 

the first column and obtain 4. , ^ v o «,« «ti+ ft om^ T)lace to the 

Finding the next figure in the root to be 8, we V^\X^ Fi^vl&ces 

of 11 in the fourth column and subtract it ^^^ j-lO^^V^V. fourth root 
•me work is carried on so that whUe^chfig^em the Fou^^^ 

is added four times in the first column, three V^P^^^J^^^^^^ 
"econd, L are added in the third, and one ^« J^^^?f ^^^^^^^^ 
After finding the root to be 1-86 we finish the workby ^^""^^^^^^^ 



1 
1 

2 
1 

3 
1 

48 
_8 

56 
_8 

64 

726 
6 

732 
6 

738 
6 

7,4,4 



198756 
4392 

203148 
4428 

207676 
74 

20765,0 
7 

2.0,7,7,2 



1 
3 

4 

7872 

11872 
11456 

23328 
1192536 

'24520536 
1218888 

25739424 
20765 

2576018,9 
2077 

2578096 
415 

257851,1 
41 



12 (1-86120972— 

J^ 

110000 
9497 6 

150240000 
147123216 

3116784 
2576019 

640765 
515702 

25063 
23210 

1853 
1805 

48 



2.5,7,8,9,2 
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^ A The fourth root of a number may be found by taking the sqnare root 
of its square root ; the sixth rooty 07 taking the square root of its cube 



root, &c. 



1. 
2. 
3. 



Find the following roots by Homer's Method : 



y2 
y20 

y2oo 



4. ^228886641 
6. ^35806100625 
6. V20730-71593 



7. ^21224-09008801 

8. V81-108054012001 

9. Ji(148035889 



10. V17 11. m^ih^ 12. J5^J4 of ^ of li. 



77. SCALES OF NOTATION. 

In the common notation, the local value of the figures ascends 
in the scale of ten. We may, however, adopt other scales : 
In the scale of 6, " 1 " in the second place being six times the 
value of " 1 " in the first, "10" represents 6, the base of the 
scale. Again, " 1 " in the third place being six times the value 
of " 1 " in the second, " 100" represents 36, the second power 
of the base. " 2534 " in the scale of 6, or (2534),, is = 4 + 
(3 X 6) + (5 X 6«) + (2 X 6») ; (65284) ^ = 4 + (8 X 9) + 
(2X9«) + (5X9») + (6X9*). 

The number of characters used in any scale is denoted by 
its base. In the scales of 11 and 12, we may represent 10 by 
D for Decern; and in the scale of 12, 11 by U for Undecim, 

(1) Express 451 in the scale of 6. 

In dividing 451 successively by 6, we 
find that 451 = (2X6» )+ (0X6«)+(3X6) 

451 = (2031),. 



6 
6 



451 
75>^1 



22//3 
2/^0 



To reduce a number in the decimal scale to its equivalent 
in another scale, we divide the number successively by the 
base of the latter, and to the final quotient annex the succes- 
sive remainders. 



1. Red. 666 to scale of 6 



2. /r 315 /r #4 

3. /r 225 ^ f 1 

(2) Express (1234)^ in the decimal scale. 

1234 
5 

7 

38 
__5 

194 



4. Red. 313 to scale of 8 

5. ^ 222 tf tf 2 

6. if 1859 ff /y 12 



(1234), = (1X5») + (2X5«) + (3x5) + 4 
= 5{(lX5«) + (2x5) + 3} + 4 
= 6(5{(lx5)+2}+3)+4. 
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jry. To reduce a number in any scale to its equivalent in the 
decimal scale, we multiply the left-hand figure by the base of 
the former, and add in the next figure to the right, and pro- 
ceed similarly till all the figures are taken in. 

Heduce the following to the decimal scale : 



7. (423), 

8. (1243), 



11. (2D98)ii 



298 
42//4 
6^0 



9. (3567)3 
10. (12345) 3 12. (DUlO),, 

(3) Express (2143) , in the scale of 7. 

To reduce a number from one (2143)^ 7 

scale to another, of which neither iJ 7 

is the decimal, we first reduce to Fq 

the decimal, and then to the re- ^r^^ ,-^.- 

quired scale. 298 = (604), 

13. Keduce (1001001), to the scale of 3. 

14. Reduce (2043)^ ^ to the scale of 7. 
16. Reduce (4U57) ^ , to the scale of 2. 

The pupil will now see that the higJier the base of the scale, the 
fewer ^ures are necessary to represent any number ; but if the 
same number of figures is requirea in two scales, then the left-hand 
figure in the higher is less thaai that in the lotoer scale. 

(4) Reduce 23, 34, 41, to the scale of 3, add them and 
prove the work. 

23 = (212), (10122), 

34 = (1021)3 _3 

41 = (1112)3 g 

98 = (10122)3 §g 

In addine, we obtain the sum in the Ist column =r 5 = (12|3 ; 
write 2 and carry 1 ; in the 2d, 5 = (12), ; in the 3d, 4 = (ll), ; 
and in the 4th, 3 =r (10),. 

16. Reduce 64, 127, 95, to the scale of 2, and find the sum. 

17. Reduce 23, 143, 79, to the scale of 12, and find the sum. 

(5) Reduce 2002 and 1271 to the scale of 4, and find their 
difference. 

(23123)^ 
2002 = (133102)^ "U 

1271 = (103313)^ 45 

731 = (23123)^ 182 

731 

3 from 2 we cannot, 3 from 4 leaves 1, 1 and 2 are 3. 1 and 1 
make 2, 2 from 4 leaves 2, &c. 
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^f^^ 1 8. Reduce 625 and 367 to the scale of 5, and find their difference. 

19. Reduce 237 and 74 to the scale of 9, and find their difference. 

The Arithmetical Complement (a. c.) of a number in any 
scide is obtained by subtracting the number from the base, or 
the next greater power of the base. The Arithmetical Com- 
plement of a number is so called because its figures and those 
of the number together fill up the scale. 

In the decimal scale, A. c. of 7 = 10 — 7 = 3 ; A. c. of 213 = 
1000 — 213 = 787. 

In the scale of 6, A. o. of (3), = (10), — (3)- = (6),; a. c. of 
(342), = (1000), — (342), = (214),. 

Tne best method of finding a. c. is to commence at the left hand, 
and subtract each figure from the hcue dimirnshed by one, except the 
right-hand figure, which we take from the base. In the scale of 8, 
to find A. 0. of (263) B, we take 2 from 7, 6 from 7, and 3 from 8, and 
thus obtain (515),. 

20. In the decimcU scale, find the a. c. of 43, 726, and 2817^ 

21. In the scale of 6, find the a. o. of (24),, (263),, and (1243),. 

22. In the scale of 12, find the a. o. of (24) j,, (346) j,, and 
(28DU),,. 

(6) Reduce 1691 and 127 to the scale of 12, and multiply 
them. 

1691 = (U8U),, (1^4345) J, 
127 = JDT),, -124 

11837 6D25 iISfT 
20292 _9?52_ j^ 

214767 = (D4345),, g^^^-^ 

7 times U = 77 = (65) |,. Write 5 and carry 6, &c. 

23. Reduce 2341 and 725 to the scale of 7, and multiply them. 

24. Reduce 741 and 1286 to the scale of 6, and multiply them. 

25. Reduce 198 and 241 to the scale of 12, and multiply them. 

(7) Reduce 753 and 29 to the scale of 7, and find thb 
quotient. 

(«),) (2124), ((34J?), = 25H 
loo 

"264 
224 W = 25}J 

(40), 

26. Reduce 864 and 72 to the scale of 3, and find the quotient. 

27. Reduce 78467 and 317 to the scale of 12, and find the quotient. 
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78. 



DUODECIMALS. 

In Duodecimal Multiplication, we descend in the scale of twelve 
from the foot, which is adopted as the unit of computation. 

A lineal foot is divided into 12 inches or primes (') ; an inch 
into 12 lineSj parts, or seconds ('^) ; a line into 12 thirds (^'^j &c. 

Descending from the square foot in the duodecimal scale, the 
names are as follow : twetfth of sq.ft. i/)\ sq, inch ('0 ; twelfih 
ofsq. in. rO ; n- iine C or '^), &c. 
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Let AB be a Unealfoot^ di- 
Tided into 12 in. each = BH. 
The square BD is a ttq. foot, 
containing 144 sq. inches, each 

= BG. BF is the ftocZM o/ 
a sq,fU, containing 12 sq. in. 
The twelfth of a sq. ft., v^nich 
is often erroneoiMZv called "an 
inch,"* is a surface, \vhose 
length BA is a foot, and 
breadth BE an iruA, 



A H H B 

Find tHe area of the rectangU AMLK, seven inches long and five 
inches broad. The rectangle contains 5 rows of sq. inches, and in 
each row there are 7 sq. inches. The number of sq. inches in the 
rectangle = the product of the number of lineal inches in each di- 
mension = 35 sq. in. We thus see that the product of the number 
of lineal units in the length of a surface by the number of lineal 
units in the breadA is = the number of square units contained in 
the surface. 

(1) Find the area of a surface, 4 ft. 3 in. by 3 ft. 2 in. 



ft ' 

4^3 
3^2 

12>r9 

nvwvw 



3ft.X3in. 
3ft.X4ft. 
2in.X3in. 
2in.X4ft. 



ft. ft. 



AX 4 



sq.ft. 



12 



4 ft. 3 in. 
3 ft. 2 in. 



= 51 in. 
= 38 in. 



408 
153 



12 
12 



1938 sq. in. 
iff/ If i 



13 



// 



Area = 13 sq. ft. ; 5 twelfths 
of sq. ft. ; 6 sq. in. 



* Errors of this kind perpetuated among artificers by their continued 
use in Beadj Reckoners, dj confusing names, generate false ideas, of which 
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78. (2) Find tlie area of a surface 3 ft. 4' ^^ 7'' long, and 2 ft. 
9' f W broad. 

ft. ' " tt, ' " 

3H^ 7 3^if 7 = 487 

2/^9 /ylO 2'/9>^10 = 406 

6//9>r 2 2922 

2>/6>r 6 ^3 1948 

2 >/ 9 ^9 >»^10 197722 sq. lines 

9.6V 5-.(r-.10- -l6476.lV 

Area = 9 sc^. ft. A sq.ft., 5 Ifg^; j;; 

sq. in., ^<^ sq. in., 10 sq. lines. ill ^ 

9>f 6' 

(3) Find the area of a surface 76 ft. 9^9'' by 16 ft. iT^T^ 

When the number of feet is Q/fS» 9'/t9'' 

greater than 12, we ma^ either 1 . 4 >r 4^7 

eep the nnmber as it is, or ^ — s — q q 

extend the dttodecwud scale. o ^ o ^ » ^ if 

The dimensions = (63)i, »» 9' 2»l/fZ» 3 ^^ 

« 9", and (14) j ,« 4'«7". The 2/f\tf 3 ff^ tfO 

product = (875) ., sq. ft., &c. 3 /s' 8 >r 2 >y 8 >^ 3 

= 1241 sq. ft., &c. .-—--^^^——^-^^^ 

Find the area of surfaces of the following dimensions : — 
ft. " ft. < ft. ' "' ft. ' " ft. ' '' ft. ' '' 

7. 7>5'l>y6X 2^9' 4>y3 

8. 4/^4//6X S/)' 6>5'7 

9. 8>»'9.7X 9// 6-^6 
10.19a'3.6X 7>^ 4^9 
11.19-'/8>^6xll>^10>^9 
12.32/o'3>r7X 9irll.9 



1. Z>f 2X 2>^ 3 

2. Sis' 3X e^r 7 

3. 7>rlOX 8>«'ll 
4.13/)' 6X 9/^ 8 
6.18>^ 7X 7^ 8 
6.18ir 9x12a'10 



13.28/^9^11X11^11^11 
14.34>>6/^ 6X15*^ 4-^ 7 
16.43>/9>^10X28>/ll>rll 
16.73/y6>9'llXl8-r 3>r 6 
17.64^5>»'10X16^ 9>r 9 
18.76^9>»' bX2U\U 3 



19. Find the content of a board 6 ft. 3 in. long, and 4 ft. 7 in. broad. 

20. Find the area of a floor 16 ft. 4 in. long, and 14 ft. 8 in. broad. 

21. Find the area of a square court whose side is 17 ft. 11 in. 

22. What is the content of the ceiling of a square room whose 
walls are 12 ft. 5} in. broad ? 

the following is an illustration : A master carpenter once stated that he 
had often been puzzled by the seeming discrepancy between the extent 
of a surface as measured koA. as computed. Laying down a surface 15 
in. by 13 in. he marked o£f a square foot, and observed that the true 
content of the remainder seemed to be different from that given in the 
computed result His difficulty, however, vanished when he found that 
the answer was kot 1 sq. ft. 4 in. 3 pts., but 1 sq. ft. 4 tmdfOia of sq. /fc., 
3 sq. m. = 1 80. ft. 51 sq. in. The twelfth of a cubic foot is also erro- 
neously termed an inch. 
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78* ^^* ^^^ much sheet-iron will be required to line the lower half 
of 12 window shutters, each 8 ft. 2 in. high, and 1 ft. 4 in. broad ? 

24. How much veneering will be required to cover the surface 
of 6 counters, of which 2 are each 12 ft. 3 in. by 3 ft. 4 in. ; 3 
each, 10 ft. 6 in. by 3 ft 4 in. ; and the other 6 ft. 8 in. by 2 ft. 
10 in.? 

25. How many sq. yards are in the walls of a room, 18 ft. 3 in. 
in height, and 96 ft. 8 in. in circuit ? 

26. How many sq. ft. of paper are in a book containing 288 
pagesj each 7 in. by 4J in. ? 

27. How much glass will be required for the fiont windows of a 
house of 3 flats : the ground floor containing 6 windows each 7 ft. 
4 in. by 3 ft. 4 in., and a fanlight 1 ft. 10 in. by 3 ft. 4 in., and each 
of the upper flats 7 windows, each 7 ft. by 3 ft. 4 in. ? 

28. A square court, whose side is 19j^ ft., contains a grass-plot 
13 ft. 6 in. by 12 ft. 8 in. How much is left to be macadamized? 

(4) Find the price of painting a wall 25 ft. 6 in. long, and 
14 ft. 4 in. high, @ ijii ^ sq. yd. 



14M' IJd. i 



357>/0 H of 1/1 J 



40 
5 
0>r8i 



S^Q^O 45>r8i 



365^6My £2A'5>^8i 

9)365it sq. ft. 

40H sq. yd. 

29. Find the price of 12 panes of glass, each 1 ft. 5 in. by 11 in 
@ 2/3 ^ sq. ft. 

30. How much must be paid for lining the bottom of a reservoir 
32 ft. 3 in. long, and 14 ft. 8 in. wide, with asphalt @ 2/3 ^ 
sq. yd. 

31. Find the expense of whitewashing the ceiling of a square 
room, the breadth of the wall being 10 ft 6 in. @ 3d. ^ sq. yd. 

32. What should be paid for causewaying a street 62 yards long 
and 12 ft. 6 in. broad, @ 1/6 ^ sq. yd. ? 

33. Find the cost of paving a court 58 ft. 9 in. long and 21} ft. 
Uroad @ 2/3 ^ sq. yd. ? 

34. What must be paid for painting a stair of 13 steps, each 2 
ft. 7 in. broad, 7 in. high, and 10 in. wide, @ 1/6 y sq. yd. ? 

(5) Find the superficial content of the walls and ceiling 
of a room 15 ft. 6 in. long, 12 ft. 4 in. broad, 10 ft. 7 
in. high. 
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ft. ' 

55ir8 

10>r7 


ft. ' 
15>^6 
12^4 



27 f W 556 >^ 8 186 >^ 
2 32 // 5 /y8 5>y2>y0 

55^ 8' Circuit. "BSOTTTg* Walls. 191 >r2'^(r Ceiling. 

35. How many sq. ft. are in the walls of a room 15 ft. 6 in. long, 
13 ft 4 in. broad, and 11 ft. 2 in. high? 

36. How many sq. fb. will be required to line a cistern, without 
lid, 4 ft. 6 in. long, 3 ft 8 in. broad, and 4 ft. 5 in. deep ? 

37. Find the cost of painting the walls of a room 13 ft. 6 in. 
long, 12 ft. broad, and 9 ft. high, @ 1/6 y sq. yard. 

3d. Find the cost of painting the outside of a box, except the 
bottom, length and breadth each 3 ft. 4 in., and depth 2 ft. 8 in., 
@ 1/3 ^ sq. yd. 

39. How many sq. yds. of plastering are in the walls and ceiling 
of a room in the form of a cube 12 ft. each way, deducting for 
window 6 ft. 3 in. by 3 ft. 2 in., door 7 ft. 6 in. by 3 ft. 6 in., and 
fireplace 4 ft. 3 in. by 3 ft 4 in. ? 

40. How many copies of a pictorial newspaper of 4 pagea., each 
28 in. by 20 in., will be required to cover the walls of a country 
barber's shop, 18 ft 8 in. long, 14 ft. 4 in. broad, and 8 ft. 10 in. 
high, allowing for 2 windows each 5 ft. 6 in. by 3 ft. 2 in. ; 2 doors 
each 7 ft. by 3} ft.; and fireplace 3 ft. by 2} ft? 

Descending from the cubic foot in the duodecimal scale, the 
names are: yV of cub. ft. ('), t^J^j of cub. ft. n, cub. in. {^^% 
^^ of cub. in. ('^), tJ, of cub. in. (^), cub. line (^). 

(6) Find the cubic content of a solid, 11 ft. 4 j^ in. long, 
3 ft. 3^^ in. broad, and 2 ft. 4} in. thick. 

11 A 4'>s'4'' 37^ S'^9''^9''' ^&^ 

3» Sf^b 2» 4:ff3 



344' 1//0 
2i9'10/^l »0 
^uS ^9 ffS 


74*' 1 ^1 1 ^4 
12>r 5 >9'3 ^ 3 ff2 tf^ 


37 ^ S'^r'^d'''^^^ 


%lf*Wt^2''if W'^iy^ 0^0(5^ 



Cubic content = (87 + j? + tIt) c^^- ft- + (10 + ^ 
+ tJt) cuo. in. + cub. lin. 

Find the cubic content of solids of the following dimensions . — 
ft. ' ft.'ft. " «.'"«.'' ft. '* 



41. 8>^11 X 7>^8 X 6/^7 

42. 9^ 6 X 6v6 X 4>/3 

43. 9>r 7 X 6>^8 X 6^4 



44. ll/»'3>/4x6/»'9/»'10x5>^4^6 

45. 12/9'4//6 X 8>9'6>^ 8 X 4>r6>r6 

46. 9^6>^7 X 3>^4^ 6 X 6>'4*'3 



' 
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78* ^7. Find the solidity of a block of granite 8 ft. 4 in. long, 6 ft. 
6 in. broad, 5 ft. 7 in. thick. 

48. Find the cubic content of a slab of marble 5 ft. 6 in. long, 
4 ft. 3 in. broad, 1 ft. 10 in. thick. 

49. How many cubic ft. of air are in a room 35 ft. 6 in. long, 20 
ft. 8 m. broad, and 12 ft. 4 in. high? 

50. Find the weight of sea- water in a cistern 11 ft. 3 in. long, 
6 ft. 7 in. broad, and 5 ft. 6 in. deep, the weight of a cubic foot of 
sea-water being 1025 oz. 

51. Find the weight of a log of oak 10 ft. 5 in. long, and 2 ft. 3 
in. square throughout, the weight of a cubic foot of oak being 
925 oz. 

52. Find the cost of a block of lead 1 ft. 3 in. long, 9 in. broad, 
8i in. thick, taking the weight of a cubic foot of lead at 709 lb. 
and the price @ £23" 10 t^ ton. 



SEEIES. 

A Series is a succession of numbers which mutually depend 
on one another, according to a certain law. 

79. ARITHMETICAL PROGRESSION. 

An Arithmetical Progression (a. p.) is a series of num- 
bers uniformly ascending or descending by a constant difference^ 
and is therefore appropriately termed an Equidifferent 
Series.* 

1, 4, 7| 10, 13, &c., is an ascending A. p., in which 1 is the 
first term, and 3 the common difference, 60, 46, 42, 38, 34, &c., 
is a descending A. P., in which 50 is the first term\ and 4 the 
common difference. 



The former series is as follows : 


The latter series is as follows : 


Term 


Tenn 


Ist = 1 =1 


1st = 60 =60 


2d = H 


K1X3) = 4 


2d =60 — (1X4) =46 


3d = 1- 


- (2X3) = 7 


3d =50 (2X4) =42 


4th = 1 - 


- (3X3) = 10 


4th = 60 — (3X4) = 38 


6th = 1 4 


- (4X3) = 13 


6th = 60— -(4X4) =34 


&c. &c. &c. 


<&c. &c. &c. 



* A Habmonical Progression (h. p.) is a series of numbers which 
are respectively the reciprocals of the terms of an Arithmetical Pro- 
gression; thus, 3, 5, 7, 9, are in a. p., and ), (, f i, in h. p. |. 4, \, i, 
are in a. p., and f , 2, 3, 6, in h. p. 
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79* '^^ obtain any term in an A. P., we multiply the common 
difference by the number less by one than the number showing 
the rank of the term in the series, and add the product to the 
first term, or subtract it from it, according as the series is 
ascending or descending. 

In the first series, the 100th term is = 1 + (99 X 3) = 298. 
In the second, the 10th term is = 60 — (9 X 4) = 14. 

(1) Find the 36th term in the A. p. 5, 6J, &c. 
Difference = i ; 36th t erm = 6 + (35 X J) = 22J . 

(2) Find the 20th term in the A. P. 7, 6j, &c. 
Diff. = i; 20th term = 7 — (19 X 1) = 4j. 



Find the 

1. 10th term in 1, 3, 5, &c. 

2. 100th <» 2, 4, 6, &c. 

3. 25th " 7, 11, 15, &c. 

4. 73d » 18, 22, 26, &c. 

5. 36th '^ li, 2^, 3, &c. 



Find the 

6. 13th term in 3|, 4}, ^, &c. 

7. 100th // •015,-02,-026,&c. 

8. 60th .» 100, 99i, 99, &c. 

9. 30th « 50,48f,47i,&c. 
10. 19th » 12,ll-75,ll-5,&c. 



11. A number of nuts is divided among 30 boys. The first gets 
120, and each boy gets 3 fewer than the one preceding. How many 
does the thirtieth get ? 

12. A clerk is engaged for £70 the'first year, with an increase of 
7 guineas for every successive year. Find his salary for the 
seventh year. 

13. A body falls 16'1 feet diuing the first second; thrice as far 
during the second ; five times during the third ; and so on. How 
£eu: would a body fall during the sixth second ? 

14. Of seven frigates, the first has 66 guns, the second has 4 
fewer, and so on with the same difference. How many has the 
seventh ? 

15. Thirteen trucks are laden with coal ; the first contains 5*65 
tons, and each truck has 2*5 cwt. more than the one preceding. 
How much coal is on the last truck? 

Take the A. p. 8, 11, 14, 17, 20, 23.' 

We find that 8 + 23 = 31 

11 + 20 = 31 

14+17 = 31 

Sum of the A. p. = 3(8+23) = 3 X 31. 

Take the A. p. 70, 63, 66, 49, 42. 

We find that 70 + 42 = 112 

63 + 49 = 112 

56 = J of 112 

Sum of the A. p. = J (70+42) = 2^ X 112. 
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79« ^^^ ^^^^ ^^ ^^ ^' ^' ^^ =^ ^^^ product of the smn of the £rst 
and the last term by half the number of terms.* 

Any term in an A. p. is the Arithmetical Mean betTveen two 
tern^s equidistant from it; thus, 14 is the A. M. between 11 
and 17; 17, the a.m. between 11 and 23; 56, the A. M. between 
70 and 42. 

(3) Find the sum of the series 2, 5, to 51 terms. 
6l8t term = 2 + (50 X 3) = 152. 
S = V (2 + 152) = SLXJM _ 3927. 



16. Find S. of 4, 10, 16, to 50 terms 

17. » « J, f , 1, » 30 « 

18. " » S, ^1,1," 40 » 



19.FindS.of-01,-03,-05,to29tennB 

20. // // 2,1-9, 1-8, "16 ff 

21. ./ H 80,77J,76,"30 » 

22. In Venice the clocks strike to 24. How many strokes are 
made in a day ? 

23. A boy gains 10 marbles on Monday, 3 more on Tuesday, 
and 3 more on each successive day. How many has he gained in 
six days? 

24. A merchant gained £90 during the first year in business, 
and £35 more in each successive year than the one preceding. 
How much has he gained in 20 years ? 

25. A labourer saved Id. the first week of the year, and Jd. more 
on each successive week. How much has he at the end of the year? 

26. A body falls 1 6*1 ft. during the first second, thrice as far dur- 
ing the second, and so on. How far would a body fall in six seconds ? 

27. If 20 sentinels are placed in a line at the successive distance 
of 40 yards; how far wiU a person travel who goes from the 1st 
to the 2d and back ; from the 1st to the 3d and back ; and so on 
till he goes from the 1st to the 20th and back : and how long wiU 
he take at the average rate of 3} miles f hour? 



80. GEOMETRICAL PROaRESSION. 

A Geometrical Progression (g. p.) is a series of num- 
bers uniformly ascending or descending by a common ratio ; and 
is therefore appropriately termed an Equirational Series. 

2, 6, 18, 54, &c., is an ascending G. P., in which the common 
ratio is } or 3. 1, J, i, J, &c., is a descending G. P., in which 
the common ratio is i, 

* Let a = the first term, d = the difierence, S = the sum, and I = 
the nth term, or the last of n terms ; then I or the nth term:= ax. {n — 1}^ 

S=2(a + 0=^{2a±(n-l)rf}. 

M 
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SO**^^® former series is as follows: 



Term 
Ist 
2d 
3d 
4th 
&c. 



= 2 

= 2X3 
= 2 X 3« 
= 2 X 3» 



= 2 
= 6 
= 18 
= 64 
&c. 



The latter series is as follows : 



Term 

Ist 

2d 

3d 

4th 

&c. 



= 1 



= 1 

X i = i 

X (i)* = 4 

X (t)» = i 



To obtain any term in a a. P., we raise the common ratio to 
ihe power whose index is less by one than the number showing 
the rank of the term in the series, and then multiply the power 
by the first term. 

In the 1st series, the 11th term is = 2 X 3^0 = 118098. 
In the 2d series, the 20th term is = 1 X (i) ' " = t^tttt- 

(1) Find the 9th term in the G. P. 7, 21, &c. 
Ratio = V = 3 ; 9th term = 7 X 3« = 45927. 



(2) Find the 6th term in the G. P. 2J, IJ, &c. 

6th term 



Ratio = H-T-2i =z 



9, • 



= 2i 



X») 



= $x^=,v 



Find the 

1. 6th term in 4, 8, 16, &c. 

2. 6th " 7, 28, 112, &c. 

3. 9th '/ i, 1, 6, &c. 



Find the 

4. 10th term in 81, 27, 9, &c. 
6. 7th « f , ^, i, &c. 
6.5th « j%i jhi zrrsjii ^' 



7. Of seven purses, the first contains 1/4; the second, 2/; the 
third, 3/; and so on in the same ratio. How much does the last 
contain? 

8. A person who found a potato imitated the example of Samuel 
Budgett and planted it. At the end of the first season he obtained 
25 potatoes ; and during each successive season the whole crop of 
the preceding one was planted and increased in the same ratio. 
Find the crop at the end of the fifth season. 

9. Out of a vessel containing 10 gallons of brandy, y^ was ex- 
tracted and replaced with water, y'^ of the content was again 
extracted and replaced with water, and so on for seven times. 
How much brandy is finally in the vessel ? 

4Sr The first term is 10, the ratio ^, and the number of terms 8. 

Let us find the sum of the G. p. 2, 6, 18, 54. 
Ratio = 1 = 3. 
1 X Sum = 2+(2X3)+(2X3«)+(2X3») 
3 X Sum= (2X3)+(2X3«)+(2X3»)+(2X 3^) 

(3 — 1) Sum = (2X3*)— 2 = 2 (3* — 1) 



Sum = 2 X 



8*-.l 
3 — 1 



?=80. 
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80« ^^ ^ ^^ ^^® '^^"^ ^^ ^^^ ^* ^- ^} H; 7V> tIt- 

Ratio = 1| -i- 9 = |. 
lXSum=9+(9X|)+{9X(|)«}+{9X(|)»} 
^XSnm= (9X^)+{9X(^)'}+{9X(|)»}+{9X(|)^| 

(1-1) Sum = 9-{9X(|)*J=9Jl-(*)*} 
Sum=:9Xi^^* = 10H?. 

To find the sum of a G. P. we raise the ratio to the power 
denoted by the number of terms, divide the difference between 
this power and unity by the difference between the ratio and 
unity, and multiply the quotient by the first term.* 

Any term in a G. P. is a Mean rroportional, or a Geome- 
trical Mean between two equidistant t erms; t hus, in the G. P. 

16, 24, 36, 64, 81 ; 36=^16 X 81=^/24x54 (see §57 &§ 74.) 

(3) Find the sum of 7, 14, 28, to 10 terms. 

Ratio = V = 2. Sum = 7 x |^= 7161. 

(4) Find the sum of |, ^V? Ti?) ^^ ^ terms. 

Ratio = ^V -1- I = J. 

Sum = ^ X ^E:f-* = + X «««!* X #= AVM- 

terms, i terms. 



10. Fmd the sum of 2, 4, 8, to 12 

11. f « 5,15,46,* 8 

12. » y i»A.|f,«10 



13. Find the sum of 3, f, y*,, to 7 

14. « n /y, {, \, H 5 

15. » ^ JVy^m'^^j" 6 



16. Of seven boys, the first has 64 nuts, the second 96, and so 
on in the same ratio. How much have they in all ? 

17. Of five brothers, the eldest has £759'*7»6, the second two- 
thirds of this sum, and so on in the same ratio. How much have 
they in all ? 

18. A gentleman on taking a house for twelve months ignorantly 
agreed to pay 1 mil as rent for the first month, 1 cent for the se- 
cond, 1 florin for the third, and so on in the same ratio. To what 
would the rent amount ? 

The number of terms in a descending^ G. P. may sometimes 
be infinite; thus every Interminate Decimal is an infinite 
descending G. P. 

* Let a = the first term, r = common ratio, S = the sum, I = the 
last of n terms ; then I or the nth term z=ar'*—^f 
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80« ^° :^» ^^^^ is = tV + T«v + TuW + &c- <^ *^fin. (oo), the 
ratio is ^. 

Now a fraction when raised to a power becomes less as the index 
of the power becomes greater ; when therefore the index is infinite, 
the fraction becomes 0. 

Hence, Sum which is = -r^ X ^-fii^is =^X j:^ 



tV 



tV 



— 7 

— ¥• 



1 — tV T^ 

The sum of an Infinite descending o. p. is := the first term 
divided by the difierence between the ratio and miity.* 

(5) Find the sum of ^Wiy + ttjMAto + &c-" 

Ratio = Tn[;^; Sum = AVij-t- (1 — TT^tr) = i«- 
See §34, No. 1. 

19. Find the value of -45, or the sum of j*5^ + j^Vu?? + ^-^ 

20. Find the value of -037, or the sum of jlh+jjs^AvJi+^''^ 



81. 



COMPOUND INTEBEST. 

When a sum is lent for a number of periods or terms at Com- 
pound Interest, the Interest is added to the Principal at the 
end of each term, and the Amount obtained becomes the Prin- 
cipal for the next term. 

On £600 lent for 5 years @ 5 %, the Simple Interest would 
be £150; and the Amount, £7^. But at Compound 
Interest the Amount would be as follows : — 

£600 



Principal for the Jirst year . 
Interest tf it » , 

Principal for the second year 
Interest » » if 

Principal for the Qivrd year , 
Interest » ir it , 

Principal for the/our/^ year 
Interest it n n 

Principal for the,/^ year 
Interest » n » 

Amount for 5 years 
Original Principal . 

Compound Interest . 



. JO 

. 630 
. Jl;5 

. 661-5 
. 33-075 

. 694-575 
. 34-72875 

. 729-30375 
. 36-4651875 

. 765-7689375 
. 600 

£165-7689375 



* When n is infinite, and r < 1. r* = 0, S = 



r^^' 
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81t Exercises in Compound Interest may be performed by 
this method, but a more concise plan may be obtained by 
considering the following : — 

£ 
Interest on £1 for 1 year @ 5 7o = '05 

Amount on £1 >/ >j' m it » z=z 1'05 

Since the Amount for any year becomes the Principal for 
the next, we obtain the following proportions : — 

Principal. Amoant 

£ £ £ £ 



1 ; 1-05 

1 : l-05« 

1 : l-05» 

1 : 1-05* 

Therefore 1 : 600 



1-05 : l-05« = Am*, for 2 years. 

1-05 : 1-058 z=z » » ^ If 

1-05 : 1-05* =. » tf 4. it 

1-05 : l-06» :=z » if h » 

l-05» : 600xl-05»=£765-7689376 



To find the Amount of a given sum for a number of terms 
at Compound Interest, we raise the Amount of £1 for one 
term to the power denoted by the number of terms, and mul- 
tiply by the given sum. 

(1) Find the Amount of £450 and the Compound Interest 
on it for 3 years @ 4 %. 

Am' of £1 for 1 yr. @ 4 ^'/o = £1-04 
Am*, of £450 for 3 yr. @ 4 ''/o = 450X l-04» 
= 450 X 1-124864 = £506-189=£606*3>^9J 
Comp* Int. = £506^3>i'9i— £450 = £56a'3//9J. 

In involving the Amount of £1, we take as many places 
in the powers as will produce the result correct to tAree 
decimal places* (see § 39, § 73, & § 43.) 

(2) Find the Amount of £547*625 for 4 years @ 5 7o, 
payable half-yearly. 

Am* of £1 for i yr. @ hX ^ann.=£l-025 

Am* of £547-625 for 8 half years @ 5 7o = 547*625 

X l-025« = £667-228 

* Calculations in Compound Interest are often effected by having 
the amonnta of £1 at the important rates tabulated for a series of years. 
Bzercises in Compound Interest afford good illustration of the advan- 
tages of Logarithms. The Questions prescribed above are, however, 
given for such periods as enable them to be easily solved by Involu- 
tion. 
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81» Find the Amount of the following sums : — 



1. £600 for 2 years @ 3 Vo 



2. 


300 i^ 3 


3. 


800 iT 4 


4. 


400 ^ 4 


5. 


700 -^ 4 


6. 


834 ^ 5 



37o 
47o 
2 J 7c 
31 7« 



7. £697-^15>^0 for 6 yrs. @ 2i7. 

8. 468^10^6 ^ 4: jf jf 47o 

9. 232* 7/^6 » 8 /r ^ 37o 

10. 35/»' 3ir9 * 3 i^ i^ 3i7o 

11. 666vl3ir4 >r 6 i^ i^ 2i7o 

12. 267*19i^2 ^ 7 if ^ 4i7o 

13. Find the Amonnt of £670 for 3 years @ 6 % supposing the 
interest to heoome due half-yearly. 

14. Find the Amount of £684 for 3 years @ 4 7o} supposing the 
interest to he due quarterly. 

15. What is the Compound Interest on £764i'12«'6 for 4 years @ 
6 7o, due half-yearly ? 

16. Find the Compound Interest on £29<'l5 for 3} years @ 3^7^, 
due quarterly. 

17. Find the difference hetween the Simple and the Compound 
Interest on £750 for 3 years @ 4^ 7o. 

18. A sum of £300 is lent for one year @ 4 7^ ; find the difference 
between the Simple and the Compound Interest, due quarterly. 

19. To what will a legacy of £500 left to a hoy 11 years of age 
have accumulated at Compound Interest, on his attaining majority 
at 21 years of age, allowing Interest @ 5 7o? 

20. A legacy of £2500 was left to a young lady in 1852 on con- 
dition that it should be improved at Compound Interest for a mar- 
riage-portion. To what will it have accumulated at her marriage 
in I860} reckoning Interest @ 5 7o? 

We may require to find the Principal which, improved at 
Compound Interest, may at a future oate amount to a given 
sum ; thus, let us find a sum which in 6 years @ 3^ 7o will 
amount to £700. 

Ami of £1 for the given time = £l-036* =£1-229256 

Amount. Principal. „f^ 

£1-229265 : £700 : : £1 : a; = ^^^ 

We work bv Contracted Division (see § 40.), and obtain 
the result £569-460, the Present Value of £700. 

To find the Present Value of a ^ven sum due in a given 
time at a given rate, we divide the given sum by the amount 
of £1 for the given time.* 

* Let P = Principal, A := Amount, B = Kate, n r= number of years, 
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81. (3) Find the Present Value of £600^^12^6, due in 7 years 
at 3%. 

1-03' = 1-229874 

^r^4 = £407-054 = £407^1^1. 
Find the Present Value of 



21.£900 due in 2 yrs. @ 4% 
22. 700 >r >/ 4 >/ a 67o 
23.1200 // 4r4 >/ // 37o 



24.£1406>^ll>/6due in4yr.@47o 

25. 105>^ll>/3 » tf^ V n 3i7o 

26. 333// 3^4 ^ » h » tf 2j7o 

27. What sum will in 3. years @ 4 7o amount to £100, supposing 
the interest to he paid quarterly ? 

28. Find the sum which, with half-yearly payments of interest, 
will at 6 7o amount in 4 years to £253-354. 

29. A merchant who has increased each year's capital hy a i&athy 
finds that at the end of twelve years he has £3985»16»li. Find 
his original capital. 

30. A sloop was hought hy A, who sold it to B, hy whom it was 
sold to C, who finally disposed of it. Each gained 30 7o on his 
prime cost. C sold it for £659»2 ; what did A pay for it ? 

One of the most important applications of Compound Interest 
is in the calculation of Annuities. An Annuity, as its name 
imports, is a sum payable yearly for a certain number of years ; 
an Annuity may, however, be payable at equal mtervals of any 
duration, as half-yearly, quarterly, &c. 

Suppose a person, entitled to an annuity of £30 ^ annum 
for 5 years, payable yearly, draws none of it till the end of the 
time; to what will it have amounted, reckoning interest at 
4 7o? 

£1 of the annuity might be lent at the first payment for 4 
years, and become at Compound Interest £1*04^ ; £1 at the 
second payment might be lent for 3 years, and become £1-04" ; 
£1 at the third payment might be lent for 2 years, and become 
£1*04*; £1 at the fourth payment would in 1 year become 
£1*04; and to these we would add the fifth payment of £1. 

The Amount of an Annuity of £1 for 5 years @ 4 7© is thus 
= £1-04*+ l-04» + l-04> 4- 1*04 + 1. The sura of this 

Geometrical Progression (see § 80.) is = £j^t^= ^2^^=^- 

Having found the Amount of an Annnity of £1, that of £30 

for the same time and rate = £30 X — :or~'' 

To find the Amount of an Annuity, we diminish the amount 
of £1 for the given time and rate by £1) divide the differ- 
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Olm ence by the interest of £1 for one term, and multiply the 
quotient by the given Annuity. 

(4) Find the Amount of an Annuity of £25 payable half- 
yearly in 4 years @ 6 L 

Int. of £100 for i yr.=£2-5 ; Int. of £1 for 1 hf.yr.=£-025 
Am* of£lfor8hf.yr.=£l-025»; Annuity for J yr. =£12 -6 

Amount of Annuity = £12-5 X '-^^'= £12-5 X ^^ 

= £12-5 X 8-736116 = £109-20145. 

31. Find the amount of an annual rent of £25 for 8 years @ 5 %. 

32. Find the amount of an annuity of £60 payable yearly for 6 
years @ 3^ 7^. 

33. The Lord Justice Clerk of Scotland has an annual salary of 
£4500. To what would it amount in seyen years @ 4 % ? 

34. Find the amount of an annuity of £36 payable quarterly for 
2^ years @ 2^ 7^. 

35. A gentleman of fortune, entitled to an annual pension of 
£200, payable half-yearly, allows it to accumulate for 10 years. 
Find the amount @ 5 7o* 

36. A salary of £180, payable quarterly, is not drawn for 1} 
years. Find the amount @ 5 7o- 

37. Find the amount of 4 half-yearly dividends of £2000 stock 
in the three per cents, reckoning interest @ 4 7e* 

@r The half-yearly amiuity is onerhdlf of 3 7. on £2000. 

Suppose a person, desirous of obtaining an annuity of £70 
^ annum for 10 years, wishes to know how much he must 
pay for it @ 3 7o. 

The amount of this would be £70 X ^^.*^""^ « The sum to 

be paid for the annuity would evidently be that which in 10 
years would produce this amount. We would therefore re- 
quire to find the Present Value of the Amount by dividing it 
by the amount of £1 for the given time (see p. 183). 

£70 X ^'^!1~^ -T- l-03»o = £70 X ^~i^^^ 

^ -03 * 

To find the Present Value of an Annuity, we diminish £1 
by the Present Value of £1 for the given time and rate, divide 
the difference by the interest of £1 for one term, and multiply 
the quotient by the given Annuity. 

(5) Find the Present Value of an Annuity of £30>o'17*6 
payable quarterly in 2| years @ 3| 7e. 
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ai« Int. of £100 for iyr.=£-875 ; Int. of £1 for 1 quar.=£-00876 
Present Value of £1 for 11 quarters = ^ i-q^^u ; 

Annuity for 1 qr. = £7-71875 = J of £30-875. 

1 1 
Present Value of Annuity = £7-71875 X i-oocts" 

•00875 

= £7-71875 X i^=^^=£7-71876x 10-4436 
= £80-6115. 

When the time is unlimited, the Annuity is termed a 
Perpetuity.* 

A person wishing to obtain a perpetuity of £200 ^ annum 
is desirous of knowijig the sum to be paid for it @ 5°/o. 

The amount of any sum, as £1, for an unlimited time 
beinff « (infinite), its reciprocal, or the present value of 
£1, Que in an unlimited time, is hence = 0. Present 

Value of £1 = £j:^ = 0. Present Value of Perpe- 
tuity = £200 X ^ = £^ = £4000. 

The sum of £4000 lent out @ 5 7o will produce £200 
in perpetuity. 

(6) Find the Present Value of a Perpetuity of £99>»'2*6 
^ annum @ 3^ 7o. 

Present Value = £^ = 3050. 

38. Find the present value of an annuity of £40 payable annually 
for 10 years @ 4^ %. 

39. Find the present value of an annuity of £62>'10 for 3^ years, 
payable half-yearly, @ 5%, 

40. Find the present value of a perpetuity of £210"17»6 v annum 

@3r/o. 

41. The Lord Justice General of Scotland has a salary of £4800 

^ annum. Find the present value of this for 10 years @ 37o* 

42. A tenant, on taking a lease of a house for 7 years @ £19 
^ annum, pays the present value. Find the sum, reckoning 
faiterest @ 4 %• 

* Let a = Annuity, B=Rate7., r=i= Int. on£l, n=N« of years, 
Amount of an Annuity := o X ~ "^ ~~ . 



J L- 

Present Value of an Annuity = a X (^H-r)". 

r 
00a 



r 

Present Value of a Perpetuity =: — or 
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81» ^3* ^ colonel of the Royal Maxmes on half-pay has £264''12»6 
y annum. Find the present value of this annual salary for 6 years 
@ 47o. 

44. What ought to be paid for a property giving an annual rent 
of £187"8«6, reckoning @ 4i 7^? 

45. What sum paid in January 1858 will produce an annuity of 
£50, payable half-yearly until July 1861, @ ^ 7o? 



MISCELLANEOUS EXEBCISES. 

1. Find the l. c. h. of all the multiples of 3 from 6 to 27 inclusive. 

2. Find the o. o. m. of 25 X 45 and 5^ 3*. 

3. What is the o. c. h. of the square of 48 and the cube of 18 ? 

4. Find the l. o. m. of the first ten even numbers. 

5. Reduce lvlil8toits lowest terms. 

6. Arrange |, ^f, |§, i§, and j j, in order of magnitude. 

7. Subtract the sum of|+|4-|+H + ll ^o™ ^' 

8. Find that number of which (f -|~ i — |) is ^ 51 . 

9. Multiply I of 2 1 by ^-iii^ 

10. Multiply J+l by I — f , and increase the product by j^ of 1 1. 

11. Find that number whose fifth diminished by its seventh is 
= 3t. 

12. From the square root of -000169 subtract the square root of 
•00016. 

13. Find the decimal which when added to the difference of ^ ^^ 
and *002775 produces the square of *215. 

14. Subtract the cube of 1*6 from 130 times -0325. 

15. Find the interest on £-219 for 47 days @ 3*6 7o* 

16. A grocer by selling sugar @ 6^d. f lb. loses ^d. ; find his 
loss 7,. 

17. From Edinburgh to Glasgow by railway is 47^ miles. In 
what time wiU a train traverse the line at the rate of 990 yards 
V min., allowing /^ ^^^^ ^^^ stoppages ? 

18. The number of copies in the first edition of the Lay of the 
Last Minstrel, which was 750, was to that in the seventh as 15 to 
71. Find the number in the latter. 

19. From 1847 to 1857, the Revenue of the City of Edmburgh 
was £70,629, and the Expenditure £57,684. What per-centage was 
the difference or surplus of the former? 

20. A, at the rate of 4^ miles an hour, walks a distance in Sy^ 
hours ; in what time will B walk the same distance at the rate of 
I of b\ miles an hour ? 
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QSt» 2^- *^^ *^® square root of 10* — 316*. 

22. Find the cube root of -296. 

23. Find the h. p. of an engine which can raise 4 J tons of coals 
per hour from a pit 77 fathoms deep. 

24. The centre arch in Westminster Bridge, which is 76 feet 
wide, is the seventh from the side, and each arch is 4 ft. narrower 
than the adjoining one nearer the centre. Find the width of the 
first arch. 

25. Divide £5 among A, B, C, D, in the mutual ratios of J, J, J, 
and^. 

26. A sum of dei343'/14'/6 collected for a family of orphans was 
laid out at 6 7o V^^ annum. Find the value of a half-yearly 
payment. 

27. Reduce 1 dwt. to the decimal of 1 lb. avoir. 

28. Divide 25832 in the ratios of the squares of the reciprocals 
of the first four odd numbera. 

29. The Admirals, the Vice Admirals, and the Rear Admirals of 
the British Navy are each divided into 3 classes of Red, White, and 
Blue, and the classes of each rank contain the same number. The 
number of Admirals is /, of that of the whole, which is 99, and that 
of Vice- Admirals is 7»y. Find the number in each class of Admirals. 

30. The walls of Rome erected by Aurelian have been calculated 
to contun 1 396^ hectares, each 2 '47 11 4 acres. Express the area in 
sq. miles. 

31. The weight of an American dollar is 412^ grains, of which 
j% is pure silver. Find the weight of pure silver in 100 dollars. 

32. If on every guinea of selling price half-a-crown is gained ; 
find the gain on £1000 of buying price. 

33. Victoria Bridge on the St Lawrence is within 60 yards of 
2 miles in length ; in what time will a train traverse it at the rate 
of ^ of 36 miles in | hour ? 

34. Find the difiference between the Compound Interest on £840 
for 4 years @ 6 ^/o* *^d for 5 years @ 4 7o» payable half-yearly in 
each case. 

35. The Horticultural Society, founded by Sir Joseph .Banks in 
1804, was remodelled in 1856 ; during | -{- ^^ of this period it had 
been incorporated by Royal Charter, in what year did it receive 
the charter? 

36. How many days elapsed between the Annular Eclipse of 15th 
May 1836 and that of 15th March 1858 ? 

37. Find the Simple and the Compound Interest on £180 for 3} 
years @ 5 7o- 

38. Express the cube of 11 in the scale of 3. 

39. From York to London is a distance of 192 miles ; twotruns 
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,8tart at the same time from each terminiu, the one from York at 
the rate of 40 and the other at 32 miles an hour. How far ftorn 
London will they meet? 

40. F starts at 12>? at 6| miles an honr, and B at 12>; 30?. At 
what rate must B travel to overtake F at 2^ ? 

41. 3 Russian versts are =: 3500 yards. Bednce a verst to the 
decimal of a mile. 

42. Assuming the length of a ghicier, described by Principal 
Forbes, to be 20 miles, and its annual progression 600 ft. ; how 
long would a block of stone take to traverse its length? 

43. Of 150 encumbered estates in Ireland, the numbers in the 
four provinces were respectively as 1, 2, 3, and 4. Find the num- 
ber in each province. 

44. How many metres are in a Scotch mile, taking 1 Scotch mile 
= 1*123024 Imperial mile; and 1 metre = 39*37079 indies. 

45. How many metres are in a Scotch mile, taking the following 
approximations, 8 Scotch miles = 9 Imperial miles, and 32 metres 
= 36 yards? 

46. If, in victualling a crew, 80 days are allowed for an outward 
and homeward voyage to Oporto ; V of this time for one to Deme- 
rara ; to Boston, | of that to Demerara ; to Valparaiso, »^ of that 
to Boston. Find the time allotted for an outward and homeward 
voyage to Valparaiso. 

47. In 1861, the population of Glasgow was 3*68866 per cent of 
the population of Edinburgh more than double the latter, which 
was 161,648. Find the former. 

48. Of an estate, the uncultivated part 10 y'j, the cultivated 
part, f , and the remainder under wood contains 66 acres. How 
many acres are in the whole ? 

49. In 1866, in the naval armament of France, the number of 
line of battle ships was } of 100 ; that of frigates, which was 12 
less than f of the number of the line of battle ships, was f of that 
of the smaller vessels, and the number of steam vessels was || 
of double the number of frigates. How many were th^re of 
each? 

60. What length of rails requires 873 T. 1 cwt. 1 qr. for theur 
construction @ | cwt. y^ yard? 

61. Find the greatest depth of Lake Erie, which is } of that of 
Lake Huron, whose greatest depth is f of that of Lake Ontario, 
which is I of that of Lake Michigan, whose greatest depth is jf of 
that of Lake Superior, which is 990 ft. 

52. In the Walcheren Expedition, out of an average force ot 
40,589, there were 4212 deaths. Find the per-centage. 
63. The cixculation of a periodical was 38,600; of the whole, the 
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^number of stamped copies was y f ,. How many copies were tm- 
stamped? 

54. Find the snrface of a floor 28 ft. 7^ in. long, and 15 ft. 6} in. 
broad. 

55. Find the sum of /^if + j^/jf , + ^ |§?. 

66. Find that number whose square root is = J of 5J + f of 1|. 

57. Find the true discount on £22»17ff3f for 3 months at 5^ %, 

58. In 1850, the states of Ohio and Tennessee, nearly of equal 
extent, produced 59,078,695 and 52,276,223 bushels of wheat 
respectively. Find the ditference of their weight, reckoning the 
bushel at y cwt. 

59. If A pays lljd. ^ £ for income-tax, what is his income 
when the net proceeds are £116"3wl ? 

60. If a courier traversed a distance of 400 miles in 36 hours, in 
what time did he traverse | of | of | of 6f miles ? 

61. No. 1585 of the Athenamm appeared on 13th March 1858 ; 
on the hypothesis that it has been regularly published once a-week, 
find the date of No. 1. 

62. Find the price of 3 cwt. 2 qr. 13 lb. carrots @ 16/ ^ 240 lb. 

63. Reduce a talent of 3000 shekels, each ^ oz. avoir., to the 
decimal of 1 cwt. 

64. A train contains 13 trucks laden with coals; the average 
weight of a loaded truck is 10 T. 8 cwt. 1 qr., and that of an empty 
truck 3 T. 16 cwt. 2 qr. Find the weight of coals conveyed by 
the train. 

65. If, in the Russian tariff, the duty on Scotch herrings is 40 
copecs ^ pood ; how much sterling is this ^ cwt., a ruble of 100 
copecs being = 3/1^, and a pood being = 36 lb. avoir. ? 

66. A miser collected £370 in packets of pound notes, crowns, 
half-crowns, florins, shillings, and sixpences. The values of five 
of the packets were the following fractions of the whole : — packet 
of notes, iVs} of crowns, ^; of hf. -crowns, |fg; of florins, j\^; 
of shillings, ^^, Find the number of notes, crowns, hf.-crowns, 
florins, shillings, and sixpences. 

67. Find the value of | cr. -f- } s. — j| fl. + £ J. 

68. A can do a work in 7^ days, B in 6f days, and G in 5| days. 
In what time can they do it by working togeUier ? 

69. A field contains 18 ac. 2 ro. 18 po., and another 7 ac. 3 ro. 
7 po. Find the side of a square field of equal area to both. 

70. Of the two members of parliament returned for Manchester 
in 1857, the number of votes polled by one amounted to 8118, and 
was to.its excess above the other number as 902 to 47. Find the 
latter number. 

71. The cixculatioii of a newspaper in the first quarter of a year 
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^waB 3200, and in the second quarter 3600. What would the cir- 
culation in the third quarter require to be to show the same ratio 
of increase? 

72. An angler, by using a single hook and a tackle of four hooks 
alternately for equal times during a day, caught 9^ lb. with the 
former, and 11 lb. with the latter. On another day he caught 
25 lb. with the former ; what might he have taken with the 
latter? 

73. Texas contains 274,362 square miles. Into how many lots, 
each 4536 acres, might it be divided? 

74. The managers of a congregation buy a site of | rood for 
£500. How much will they pay for ^% acre ? 

75. A person who has paid £6"4''2 of income-tax has £142»15 
wlO over. How much has he paid y £ ? 

76. 70 masons can build a mansion in 61 days ; after working 
for 10 days, 15 more are engaged. How many days fewer will be 
occupied than would otherwise have been ? 

77. If 7 men can do as much as 11 youths, and if 21 youths can 
do a work in 13 days ; in what time can 14 men and 4 youths 
doit? 

78. A starts on a journey at the rate of 3^ miles an hour, B fol- 
lows in I hour at the rate of 4 miles an hour. How far on will B 
OTertake A? 

79. In the household book of a ducal family we have the follow- 
ing entry by the steward ; — " Given your lordship on New Year's 
Day to give your grandchildren and the servants and several 
others, £32<»6''6." Taking this as Scots money, which is one-twdfth 
of sterling, express the sum as the fraction of £100 sterling. 

80. Find the 10th term of the series 1, 1^, 2, &c. 

81. Find the 10th term of the series 1, 1^, 2^, &c. 

82. The population of a country in 1854 was 4,500,000, and if it 
has increased each year at the rate of 10 per cent, on the preceding 
year ; find the population m 1859. 

83. In an estate in Sweden, the arable land contains 200 tunn- 
lands ; meadowland, 2 per cent, less than the arable ; and wood- 
land. If per cent, less than 7 times the arable. Find the area in 
acres of the estate, a tunnland being = 1*2312 acre. 

84. From Dresden to Prague by rail is 150 kilometres, each 
1093*63 yards : a train leaves Dresden at the rate of 48 kilometres 
^ hour, and in a quarter of an hour afterwards another leaves 
Prague at the rate of 40 kilometres ^ hour. How many miles ftom 
Prague will they meet ? 

85. Give eight convergents to the fraction which a kilometre is 
of a mile. 
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Q2« ®^* What sum invested in the 3 1 per cents at 93 1 will prodace 
£61 "5? 

87. Deposited £500 in the National Bank on 1st Septemher 1856, 

when interest was @ 2^ %; ^^ ^^^ ^^' i^ ^^^ ^ ^i 7oi ^^^ on 
15th May to 4 ^q. Find the interest due on 8th June 1857. 

88. At what rate must £273 be lent from 1st January to 27th 
May to produce £4*914 of interest ? 

89. Find the price of 19 cwt. 2 qr. 7 lb. @ £1»8»6 y cwt. by 
decimals. 

90. Find the value of 17*375 cwt. @ £-6625 by decimals and by 
practice. 

91. In the reign of Henry VIII., among the monasteries and 
religious houses whose revenues were confiscated, there were 186 
belonging to the Benedictines with a revenue of £65,879^14^ and 
173 to the Augustines with a revenue of £18,691"12»6. Reduce 
the average of one of the latter to the decimal of that of one of 
the former. 

92. Divide the square of 390,404,646 by the square of 123,456,789, 
and let the quotient be carried out tUl it contains 3 significant 
figures in the decimal. 

93. A capitalist who had invested £3120 sterling in stock @ 97^, 
sold £2500 stock @ 98, and the remainder of the stock @ 96. 
Find his gain or loss. 

94. A labourer's wages for 30 days are £3»18''9. Find the 
wages for the working days in January and February 1860, new 
year's day being on a Sunday. 

95. If 1 lb. troy of sterling gold is worth £46|§, find the weight 
of 3465 sovereigns and 1792 hf. -sovereigns. 

96. The Brisbane Prize Fund of the Royal Scottish Society of Arts 
amounts to £175 in the 3 per cent. Government Consolidated An- 
nuities. Find the value of the fund at 90 ; and the value of the prize. 

97. Find the weight of an oaken block 2*25 ft. long, 16 inches 
broad, and ^, of 1*625 ft. thick; a cubic foot of water weighing 
999*278 oz. avoir., and the specific gravity of oak being '925. 

98. The deflection of the Earth's curvature is 8 inches for 1 
mile, 32 inches for 2 miles, and so on, the deflection being pro- 
portional to the square of the distance. Find the height of a light 
above the level of the sea which is visible for 14 nautical miles, 
each 6076 ft. . 

99. 42 men, whose average strength is f of that of an ordinary 
man, can do a piece of work in 4^ days which other 54 men can do 
in 4} days. What is the average strength of one of the latter set 
as compared with that of an ordinary man ? 

100. The period of the Earth's revolution is 365*256 days, and 
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fiiat of Mercury 87*969 days. Express by Kepler's Law the deci- 
mal that the distance of Mercury from the San is of that of the Earth. 

101. In a heavy gale, a flagstaff 60 ft high snaps 28*8 ft. £rom 
the bottom, and not being wholly broken off, the top touches the 
ground. How far is its point of contact from the bottom ? 

102. Seyenteen trees are standing in a line 20 yardrapart from 
each other; a person walks firom the first to the secotfd and back, 
thence to the third and back, and so on to the end. How &r will 
he have walked ? 

103. If the value of 1 oz. troy of sterling gold || fine is £3*89375 ; 
find the value of 1 lb. avoir of pure gold. 

104. A lunation = 29*53 days, is the period in which the moon 
passes once through her phases. After a cycle of 223 lunations, 
known to the Chaldeans as SaroSj eclipses recur in the same order 
and magnitude. Find the date of the eclipse in the next cycle 
corresponding to the solar eclipse of 28th July 1851. 

105. When a body floats in a liquid the weight of the liquid dis- 
placed is = the weight of the floating body. The effective length of 
a vessel is 96 fi., the effective breadth 22} ft., and the draught of 
water 9 ft. Find the weight of the vessel, taking the weight of 
a cubic foot of water roughly at 62} lb. 

106. Find the mean discharge per second of the Biver Tay, sup- 
posing the area of its basin to be 2400 square miles, the annual fall 
of rain to be 30 inches, of which } is lost in evaporation. 



THE END. 



^1 



sonrBUBOB: 

PRnmBD BT OLIVBB AMD BOYD, 
VWBBDOALB OOUBT. 



/ 



^ 




Beviaed and Improved, with Continuation to 1862, 

rpYTLER'S ELEMENTS of GENERAL HISTORY, 
X Ancient and Modern. To which are added, a Comparative 
View of Ancient and IVIodem Geography, and a Table of Chro- 
nology. For Schools and Private Students. 648 pp., with Two 
large Maps, etc., 3s. 6d. bound, 



CoKimued to 1863, New and CKeaper JEdition, 

HISTORY of GREAT BRITAIN and IRELAND; 
with an Account of the Present State and Resources of 
the United Kingdom and its Colonies. With Questions for 
Examination at tlie end of each Chapter, and a Map. For 
Schools and Private Students. By Henby White, B.A., 
Author of 't Elements of Universal History," etc. I5th Edition, 
iUvised, 12mo, 502 pages, Ss. bound. 



Foit 8vo, 974 i>p., Redueedtoli, 6d. hound, 13iA Edit., Revited, 

STANDARD PRONOUNCING DICTIONARY of the 
FRENCH and ENGLISH LANGUAGES. In Two 

Parts; with the Pronunciation in both according to the best 
Authorities, slioiim by a different spelling of the words. — Part I. 
French and English: comprehending Words in common Use, 
iiioluiliiig those of Modern Introduction ; Terms connected with 
Science and the Fine Arts; Historical, Geographical, and Bio- 
graphical Names. — Part II. English and French: being an ample 
Dictionary of English Words. By Gabriel Surenne, formerly 
Professor in the Scottish Naval and Military Academy, etc 

. AUo, iA BdUum, Reduced to Ba. Bd. hound, 

SURENNE'S Smaller FRENCH AND ENGLISH DIG- 
TIONARY, without the Pronunciation. 



OreaO^ Improved, Uk Edition (1862), ISmo, 28. hotmd, 

SURENNE'S NEW FRENCH DIALOGUES; with an 
Introduction to French Pronunciation, a Copious Vocabu- 
lary, and Models of Epistolary Correspondence. 



I 



Published by Oliver and Boyd. 

9lh Editumy IBmo, 1$. M, hound, 

LECTIONES SELECTS; or, Select Latin Lessons in 
Morality, History, and Biography: for the use of Begin- 
ners. Superseding the use and expense of the common Elemen- 
tary Authors. With a Vocabulary. By C. MelyillEi late of 
the Grammar School, Kirkcaldy. 



Just published, 

BETISED EDITIONS OF SCHOOL ATLASES. 

Several of the Map$ have "been newly dravsn and engraved hy W, Jk A. K. 

Johnston, and the others carejully corrected and adapted to the many 

recent important Geographical Discoveries and Political Changes. 



4to, 29 Maps, /utt CMtmrsd on 8Ums, SsdMsd to 78,.6d. 

A General Atlas of Modem Geography. 

By Thomas Ewino, Author of " A System of Geography," etc 



Mapa 4to, folded Bro,fiitt OoUmred on Skme, Rsduesd to es. 

School Atlas of Modem Geography. 

By JouK WmxE, F.E.I. S., Author of "Abstract of General 

Geognipliy," etc. 



4to, 10 Maps, full Coloured on Sttms^ 98. 6d. 

White's Elementary Atlas of Modem Geography. 

Contexts.— 1. The World; 2. Europe; 3. Asia; 4. Africa; 6. North 
America; 6. South America; 7. England; 8. Scotland;. 9. Ireland; 
10. Palestine. 

4to, 16 Mapa,>^B Ookmrtd on Stoms, St. 

A School Atlas of Modem Geography. 

By Alex. Rf.id, LL.D., late Head Master of the Edinburgh Institution, 
Author of "Kudimeuts of Modem Geography," etc. 



4to, 10 Map8,>W) eotowrsd on SUms, 98. 6d. 

Eeid's Introductory Atlas of Modem Geography. 

Contents.— 1. The World; 2. Europe; 3. Asia; 4 . Africa; 5. North 
America; (j^ ^■"■■■"■■-•'■•— i^tland ; 9. Ireland; 

10. Palest^ ' *. A 




